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May 18, 2020

Ms. Tania Taff

Department of Natural Resources
2984 Shawano Avenue

Green Bay, Wi 54313-6727

RE: Stack Test Results for Fluid Bed Incinerator

Dear Ms. Taff:

Green Bay Metropolitan Sewerage District (GBMSD) performed compliance emissions testing for its fluid bed
incinerator (FBI) on March 18 and 19, 2020. Emissions from the FBI are regulated in the facility Title V Operation
Permit, Permit No. 405004600-P30 (the “Permit”). The testing was performed for two reasons: 1) to verify the level of
mercury emission control provided by the granular activated carbon (GAC) system that had been out of service and
2) to establish new ranges of monitoring parameters for the emission control systems used with the FBI, including
parameters on the scrubber. Previous testing was conducted on May 1-2, 2019 so the annual compliance emission
test is not due for 13 months following the testing (that is, by June 2, 2020). The final report from GBMSD’s contract
air emissions testing firm, Advanced Industrial Resources, Inc., is provided with this transmittal and has also been
submitted to WDNR’s WAMS Switchboard reporting website.

Results from the testing are summarized in Table 1.

Green Bay Metropolitan Sewerage District
2231 North Quincy Street | Green Bay, Wi 54302 | Phone (920) 432-4893 | Fax (920) 432-4302 | www.newwater.us
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Table 1: Results Summary

Source Pollutant Average Allowable Units Regula_tory
Measured basis
PM, filterable 305 96 mg/dsem @ 7%0- 60 LLLL
S0, 0.0611 5.3 mg/dscm @ 7%02 60 LLLL
NOy 12.2 30 mg/dscm @ 7%02 60 LLLL
Cco 1.51 27 mg/dscm @ 7%02 60 LLLL
HCI <0.0424 0.24 ppm corr. to 7%02 60 LLLL
FBI Stack 08 Dioxins / 0.00095 0.0044 ng (TEQ) fdsem@ 7% O 60 LLLL
Furans
0.0198 0.013 ng (TMB) /dsem@ 7% O 60 LLLL
M ¥ <0.0002 0.001 mg/dsem @ 7%02 60 LLLL
ereury (H9) 4 0001 71 /24 our Permit
Beryllium (Be) | <0.00001 0.022 lb/24-hour Permit
Ca?g:j')”m <0.0001 0.0011 gldscm @ 7%0; 60 LLLL
Lead (Pb) 0.000455 0.00062 mg/dsem @ 7%02 60 LLLL

Results show that the measured particulate matter (PM) concentration, 30.5 mg/dscm @ 7%0. exceeded the limit.
The measured concentration of dioxins and furans exceeded the allowable concentration on a Total Mass Basis
(TMB) but met the allowable concentration on a Toxicity Equivalency Basis {TEQ). GBMSD is required to meet either
of the two dioxin and furan limits. Since the limit is met on a TEQ basis, emissions from the FBI meet the dioxin and
furan permit requirements.

When GBMSD leamed that the measured PM concentration exceeded the Permit limit, GBMSD returned the FBI and

poliution control equipment operation to within the parameters that demonstrated compliance during the May 2019
emission test.

Discussion of results for particulate matter

The result for PM was unexpected for several reasons. GBMSD’s fluid bed sewage sludge incinerator is equipped
with state-of-the-art-pollution control technology, consisting of a venturi wet scrubber, wet electrostatic precipitator,
and granulated activated carbon unit (GAC). Performance for particulate removal has been very good prior to this
test result, and emissions of PM have been well within Permit limits during all previous compliance test efforts
(Table 2).

ED_012958_00010534-00002
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Table 2: Results of particulate matter emissions from 108 during previous compliance tests

Test Date Average Allowable Units
Measured
10/18/2018 <06 9.6 mg/dsem @ 7%0-
51112019 (100 96 mg/dsem @ 7%0:

To ensure optimal scrubber performance for emissions testing, GBMSD enlisted assistance from its technical expert
with the company that designed the scrubber. The expert, who is based in California, was scheduled to be onsite in
Green Bay for the testing, but instead advised remotely due to the COVID-19 pandemic. Prior to and during
emissions testing, GBMSD shared real-time operating data with the technical expert, who recommended operational
adjustments in order to optimize pollution control of the scrubber system. By following the recommendations of the
expert, GBMSD was confident that the scrubber was operating optimally.

Additionally, GBMSD opted to have informational engineering tests run for particulate matter at the inlet of the GAC
concurrent with the tests that were run at the compliance point, just downstream of the GAC. Voluntary testing at the
GAC inlet was conducted to better understand the removal efficiency of the GAC for particulate matter and to gather
information on the PM loading rate to the GAC.

Test results from the engineering testing indicated that the concentration of particulate matter in the scrubber exhaust
as it entered the GAC was 2.61 mg/dscm @ 7% Oz, which is well within the limit of 9.6 mg/dscm @ 7%0x.

As noted above, concurrent compliance testing in the stack (just downstream of the GAC outlet) showed emissions of
PM in excess of the Permit limit. The stack testing firm reported that a brown oily substance was present in the
beakers (that processed the solvent rinse of the test probe) after the beakers were processed in accordance with the
test protocol. This residue accounted for virtually the entire PM catch (See Appendix 1, Paragraph 3.2).

The reported PM results, along with the unexpected substance that was present in the beakers, led GBMSD to
question whether the results were valid, and GBMSD determined that investigation was necessary. Several steps
were taken. First, GBMSD shared the test results and information about the substance in the beakers with several
individuals to ask for input. Individuals contacted included a consultant who spedcializes in fluid bed sewage sludge
incinerators and who is closely familiar with GBMSD’s incineration system; the designer of the GAC system; an air
Permitting consultant; and an experienced emissions testing engineer who has worked with GBMSD extensively in
the past.

Following advice of the experts, several steps were taken to understand potential explanations for the test results that
are believed to be invalid. First, the samples of the substance in the beakers were shipped to GBMSD’s contract
organics lab for gas chromatography-mass spectrometry analysis. The results of this analysis are not yet available.

Secondly, the GAC outlet ducting was inspected for any evidence of the unusual material. During the inspection, a
small film of a soot-like substance was observed. The GAC outlet and ducting were professionally cleaned. A
sample of the soot-like material was also sent to the contract laboratory for analysis and comparison with the material
that was in the beakers after emissions testing.

Initial analysis showed that the substance from the beakers is not the same as the soot-like substance, which
appears to be carbon. Additional testing on the substance from the beakers will identify its chemical composition,
which will help identify the process(es) or material(s) that may have generated the substance. The recent
maifunction caused extensive damage to the internal components of the GAC. There is a possibility that the
substance was generated by repair activities, which included fiberglass work and re-building of damaged grid panels
that support the carbon media within the GAC, or associated chemical products.

ED_012958_00010534-00003
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The third step that GBMSD has taken in response fo receiving the emission testing results is to schedule an
additional engineering test for particulate matter. The test was conducted on May 14, 2020. Results are not yet
available. The intent is to schedule a second compliance test for particulate matter soon after the completion of the
engineering test.

After completing this analysis, GBMSD will provide an update report describing the results of that analysis

Comment on Permit Compliance

GBMSD disclosed the draft PM emission test results to the US Environmental Protection Agency and the Wisconsin
Department of Natural Rescurces in an email dated April 24, 2020. The final test results are transmitted with this
letter. After the completion of the analysis described in the body of this lstter, GBMSD and the agencies will be in a
better position to determine whether the results of the March 18 and 19, 2020 emission test represent a violation of
the Permit.

It is also important to note that the Permit allows GBMSD to conduct emission testing to re-establish operating
parameters for the pollution control systems operated with the FBI. When GBMSD discovered patrticulate results
from the Stack Test, GBMSD returned the FBI and pollution control equipment operation to within the parameters
that demonstrated compliance during the May 2019 emission test. In the event the recent stack test represented
actual particulate emissions at the time of that test, GBMSD believes that this action resulted in a return to the level
of particulate emissions represented by the May, 2019 stack test results, to wit: compliance with the particulate
emissions limit in the Permit. GBMSD intends on re-testing the PM concentration to confirm compliance with the
permit before the date on which the annual emission test is required (June 2, 2020). A test protocol for this testing will
be provided to WDNR.

Please fesl free to contact me with any questions or concems you may have about GBMSD’s emissions testing.

Sincerely,

GREEN BAY METROPOLITAN
SEWERAGE DISTRICT

\JM (. Mano

Julie Maas
Environmental Compliance Specialist

Appendices
1) SEWAGE SLUDGE INCINERATION UNIT EMISSION TEST REPORT - FLUIDIZED BED

INCINERATOR (FBI) PROCESS 108 — STACK S08
2) Report Dated May 15, 2020: Visible Emissions Testing - March 18, 2020

cC: Ms. Louise Gross, US EPA
Mr. Dan Schaufelberger, US EPA
Mr. James Bonar Bridges, Wisconsin DNR
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ADVANCED INDUSTRIAL RESOURCES, INC,

APPENDIX 1

SEWAGE SLUDGE INCINERATION UNIT

EMISSION TEST REPORT
FLUIDIZED BED INCINERATOR (FBI)
PROCESS 108 -STACK S08
AT
GREEN BAY METROPOLITAN SEWERAGE
DISTRICT TREATMENT PLANT
PROJECTID: KR-10425

PREPARED FOR:

3 e %xx\k@\
S S
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A

GREEN BAY METROPOLITAN SEWERAGE DISTRICT
2231 NORTH QUINCY STREET
GREEN BAY, WISCONSIN 54302

PREPARED BY:

ADVANCED INDUSTRIAL RESOURCES, INC.
3407 NOVIS POINTE
ACWORTH, GEORGIA 30101

TEST DATE:
MARCH 18-19, 2020
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ADVANCED INDUSTRIAL RESOURCES, INC,

REPORT CERTIFICATION SHEET

Having conducted the Technical Review of this report, I hereby certify the data,
information, results, and calculations in this report to be accurate and true according to
the methods and procedures used.

-

44444 ‘ // #

Y. 4. /(/ - May 18, 2020
Ross Winne Date
Technical Director

Advanced Industrial Resources

Having written and prepared this report, I hereby certify that the data, information and
results in this report to be correct and all inclusive of the necessary information required
for a;;Qmplete thlrd@arty review of the testing event.

\b e r”"f’_g‘i‘“ May 18, 2020
Steven Haigh Date
Report Preparation Director
Advanced Industrial Resources

Having supervised all aspects of the field testing, I hereby certify the equipment
preparation field sample collection procedures and all equipment calibrations were

_’,,-4.

/ /ﬂ/{m WA May 18, 2020
an ]{ﬂrk Date
gfld Project Supervisor

Advanced Industrial Resources
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Green Bay Metropolitan Sewerage District, Green Bay Wisconsin March 18-19, 2020
Performance Test - 40 CFR 60 LLLL SSI & Permit Compliance Test Report - Project ID: KR-10425 Page 1 of 13

1.0 INTRODUCTION

1.1 SUMMARY OF TEST PROGRAM

The Green Bay Metropolitan Sewerage District (GBMSD) operates the wastewater
treatment plant located at 2231 North Quincy Street, Green Bay, Wisconsin. The
facility includes a variety of wastewater treatment processes including a fluidized bed
incinerator (FBI) unit identified in the facility’s permit as Process 108 which vents to
atmosphere via Stack S08. The unit is subject to the operating and emission limits
standards set forth in the Wisconsin Department of Natural Resources (Wisconsin DNR)
Federal Operation Permit (FOP) No. 405004600-P30, which includes federal standards
of 40 CFR 60 Subpart LLLL - Standards of Performance for New Sewage Sludge
Incineration Units. This document represents the report for a test program to document
compliance with the various emission standards set forth in the facility’s operating permit
and 40 CFR 60 Subpart LLLL.

The FBIl is also subject to the federal standards of 40 CFR 61 Subpart E — National Emission
Standards for Mercury and 40 CFR 61 Subpart C — National Emission Standards for
Beryllium. This document includes emission test results to demonstrate compliance with
these federal standards.

Testing was conducted on the FBI Stack S08 to determine the emissions of particulate
matter (total filterable PM), nitrogen oxides (NOx), carbon monoxide (CO), sulfur

dioxides (SO2), hydrogen chloride (HCI), dioxins and furans (TEQ & TMB), and
metals, including beryllium (Be), cadmium (Cd), lead (Pb), and mercury (Hg). Visible
emissions (opacity) observations were conducted on the FBI Stack S08. It is noted that
the incinerator’s ash handling system is a wet transfer system and observations for the
presence of fugitive emissions are applicable to this system only during transfer of
dewatered ash to vehicles. Transfer of dewatered ash did not occur during this emissions
testing effort.

Testing was conducted on March 18-19, 2020, in accordance with a Wisconsin DNR
approved Site-Specific Test Protocol (SSTP). Except for visible emissions testing, all
testing was conducted by Advanced Industrial Resources, Inc. (4/R) in accordance with
approved USEPA Methods (i.e., 40 CFR 60 Appendix A, Methods 1, 2, 3, 3A, 4, 5, 6C, 7E,

Advanced Industrial Resources, Inc.
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Green Bay Metropolitan Sewerage District, Green Bay Wisconsin March 18-19, 2020
Performance Test - 40 CFR 60 LLLL SSI & Permit Compliance Test Report - Project ID: KR-10425 Page 2 of 13

10, 23, 26A and 29). Visible emission testing was conducted by others and the results of
the testing are to be submitted under separate cover.

1.2 KEY PERSONNEL

The key personnel who coordinated the test program and their telephone numbers are:

Julie Maas, Green Bay MSD 920-438-1045
Bruce Bartel, Green Bay MSD 920-438-1006
Derek Stephens, Advanced Industrial Resources 404-843-2100
Scott Wilson, Advanced Industrial Resources 800-224-5007

Advanced Industrial Resources, Inc.
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Green Bay Metropolitan Sewerage District, Green Bay Wisconsin March 18-19, 2020
Performance Test - 40 CFR 60 LLLL SSI & Permit Compliance Test Report - Project ID: KR-10425 Page 3 of 13

2.0 PROCESS AND SAMPLING LOCATION DESCRIPTIONS
2.1 PROCESS DESCRIPTION

The Green Bay Metropolitan Sewerage District (GBMSD) operates wastewater treatment
plants in Green Bay and De Pere, Wisconsin. GBMSD implemented the Resource
Recovery and Electrical Energy Project (R2E2) to replace its solid handling facility and
meet the increased capacity of sludge from the De Pere Facility along with meeting the
Subpart LLLL SSI standards. The facility receives and treats wastewater by screening,
grit removal, primary clarification, and activated sludge treatment with biological
phosphorus removal. The solids at the De Pere Facility are pumped to the Green Bay
Facility where they are dewatered and incinerated, the resulting ash of which is landfilled.

The Fluidized Bed Incinerator (FBI) receives anaerobically digested, polymer conditioned,
and centrifuge dewatered biosolids. The FBI system includes a biosolids dryer, incinerator
feed pumps, a fluidized bed reactor, a hot thermal oil heat exchanger, a wet scrubber, a wet
electrostatic precipitator, an exhaust gas conditioner and re- heater, a static bed carbon
adsorber, blowers, fans, exhaust flues, and ducting. The FBI has a design sludge feed rate
of 51 dry tons per day.

The FBI system is equipped with an ammonia injection system to control NOx emissions.
However, the system was not operating during the emission tests (i.e. no ammonia was
injected).

The operation of the FBI and the associated control equipment is monitored using flow
monitors, combustion temperature, power inputs, scrubber liquid pH, effluent water flow
rate, and pressure differential monitors for determining the pressure drop of gas flow
across the scrubbers. The exhaust of the FBI is also equipped with oxygen (wet and dry)
and carbon monoxide continuous emissions monitoring systems (CEMS).

2.2  SAMPLING LOCATION DESCRIPTION

The exhaust Stack S08 of the FBI has a circular cross section with an internal diameter of
23.625 inches. The sampling locations are located at 15.3 equivalent diameters downstream
from the nearest upstream flow disturbance and at 34.7 equivalent diameters upstream from

the nearest downstream flow disturbance or stack exhaust. The stack has two sampling
ports oriented 90 degrees to one another in a plane perpendicular to the flow direction.

Advanced Industrial Resources, Inc.
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Green Bay Metropolitan Sewerage District, Green Bay Wisconsin March 18-19, 2020
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Twelve sampling points (six points per port), were used for USEPA Methods 2, 3, 4, 5, 23,
26A, and 29 sampling, in accordance with USEPA Method 1 requirements.

A three-point stratification test was conducted for instrumental methods 3A, 6C, 7E, and 10
in accordance with Method 7E Section 8.1.2. It was determined that the concentration at
each measurement location varied from the mean concentration by no more than 5% or 0.5
ppm. Therefore, sampling was conducted at a single sample traverse point, centrally located
within the gas stream.

Advanced Industrial Resources, Inc.
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3.0 SUMMARY AND DISCUSSION OF TEST RESULTS
3.1 OBJECTIVES

Testing was conducted on the FBI Stack SO08 to determine the emissions of particulate
matter (total filterable PM), nitrogen oxides (NOx), carbon monoxide (CO), sulfur
dioxides (SO2), hydrogen chloride (HCI), dioxins and furans (TEQ & TMB), and
metals, including beryllium (Be), cadmium (Cd), lead (Pb), and mercury (Hg). Visual
emissions (opacity) observations were also conducted on the FBI Stack S08 by GBMSD
personnel. It is noted that the incinerator’s ash handling system is a wet transfer system
and observations for the presence of fugitive emissions are applicable to this system only
during transfer of dewatered ash to vehicles. Transfer of dewatered ash did not occur
during this emissions testing effort.

3.2 FIELD TEST CHANGES, PROBLEMS, & ITEMS OF NOTE

The testing was conducted in accordance with the associated Site-Specific Test Protocol
submitted to Wisconsin DNR prior to testing. No problems were encountered during testing
that required deviation from the planned test. Items of note include:

e PM Final results. Beakers M8, M33, and A13, which contained the test probe solvent
washes from each of the three PM test runs, had a brown oily substance present after
processing the beakers which accounted for virtually the entire PM catch.

33 PRESENTATION OF TEST RESULTS

Emission test results are presented in Appendix A and are summarized in Table 3-1. The
measured PM concentration, 30.5 mg/dscm @ 7% Os, exceeded the allowable PM
concentration, 9.6 mg/dscm @ 7% O-. The measured Dioxin/Furan concentration on a Total
Mass Basis (TMB), 0.0198 ng (TMB)dsem @ 7% O, exceeded the allowable
concentration, 0.013 ng (TMB)/dscm @ 7% Oz, however the Dioxin/Furan concentration
on a Toxicity Equivalency (TEQ) basis met the allowable concentration. Reduced and
tabulated data from the field-testing is included in Appendix B. The calculations and
nomenclature used to reduce the data are presented in Appendix C. Actual raw field data
sheets are presented in Appendix D. Laboratory reports and custody records are presented

Advanced Industrial Resources, Inc.
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in Appendix E. Equipment calibration information and Gas Calibration Certification sheets

are presented in Appendix F. Facility process data, as provided, is included in Appendix G.

Source Pollutant Average Allowable Units Regula'tory
Measured basis
PM, filterable 30.5 9.6 mg/dscm @ 7%0; 60 LLLL
SO: 0.0611 53 mg/dscm @ 7%0; 60 LLLL
NO« 12.2 30 mg/dscm @ 7%0; 60 LLLL
CO 1.51 27 mg/dsem @ 7%0; 60 LLLL
HC1 <0.0424 0.24 ppm corr. to 7%0; 60 LLLL
FBI Stack 08 Dioxins / 0.00095 0.0044 ng (TEQ) /dsem@ 7% O, 60 LLLL
Furans
0.0198 0.013 ng (TMB) /dsem@; 7% O, 60 LLLL
Mercury < 0.0002 0.001 mg/dscm @ 7%0, 60 LLLL
(Hg) <0.0001 7.1 b/24-hour Permit
Beryllium ;55001 0.022 1b/24-hour Permit
(Be)
Ca?g:ll)“m <0.0001 0.0011 mg/dsem @ 7%0, 60 LLLL
Lead (Pb) 0.000455 0.00062 mg/dscm @ 7%0, 60 LLLL

3.4  PROCESS MONITORING

All essential process monitoring equipment was operating properly and recording data

throughout the test period so as to allow necessary monitoring parameters and limits to be

established. Data is presented in Appendix E.

Advanced Industrial Resources, Inc.
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4.0 SAMPLING AND ANALYTICAL PROCEDURES

Testing was conducted according to the methodology in the 7Title 40 Code of Federal
Regulation, Part 60, Appendix A as applicable. The following methods were employed for
emission sampling and analyses:

e EPA Method 1 was used for the qualification of the location of sampling ports and
for the determination of the number and positions of stack traverse points, as
applicable to sample traverses for Method 2.

e FEPA Method 2 was employed for the determination of the stack gas velocity and
volumetric flow rate during stack sampling using the Type “S” Pitot tube.

e FEPA Methods 3 and 3A were used for the calculation of the density and dry
molecular weight of the effluent stack gas. An instrumental analyzer was used for
the determination of molecular oxygen and carbon dioxide concentrations.

e [EPA Method 4 was used for the determination of moisture content.

e FEPA Method 5 was used for the determination of filterable particulate matter
emissions.

e FEPA Method 6C was used for the determination of sulfur dioxide (SO2)
concentrations via an instrumental analyzer.

e FEPA Method 7E was used for the determination of nitrogen oxides concentrations
via an instrumental analyzer.

e [EPA Method 10 was used for the determination of carbon monoxide concentrations
via an instrumental analyzer.

e FEPA Method 23 was used for the determination of polychlorinated dibenzo p-dioxin
and polychlorinated dibenzofuran emission rate concentration. Results are reported
on a Toxicity Equivalency basis (TEQ) and Total Mass Basis (TMB) where the one-
half of the analytical detection limit (DL/2) was used for reporting emissions which
were determined to be below the detection limit for the TEQ and zero (0) was used
for reporting emissions determined to be below the detection limit for TMB.

Advanced Industrial Resources, Inc.

ED_012958_00010534-00015



Green Bay Metropolitan Sewerage District, Green Bay Wisconsin March 18-19, 2020
Performance Test - 40 CFR 60 LLLL SSI & Permit Compliance Test Report - Project ID: KR-10425 Page 8 of 13

e FEPA Method 26A was used for the determination of hydrogen chloride
concentrations.

e FEPA Mecthod 29 was used for the determination of metal emissions including
mercury, beryllium, cadmium, and lead.

Emission and process samples were recovered on site in a controlled environment and stored
in appropriate storage containers. The liquid level was marked to verify no liquid was lost
during transport. Filters were placed and sealed in a Petri dish. All emission and sludge
samples were stored upright in a closed sample box until final laboratory analysis. In order
to limit the chain of custody, only essential A/R personnel are permitted access to these
samples.

Advanced Industrial Resources, Inc.
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5.0 QUALITY ASSURANCE ACTIVITIES

The quality assurance/quality control (QA/QC) measures associated with the sampling and
analysis procedures given in the noted EPA reference methodologies, in Subparts A of 40
CFR 60 and 40 CFR 63, and in the EPA QA/QC Handbook, Volume 111 (EPA 600/R-
94/038c) were employed, as applicable. Such measures included, but were not limited to,
the procedures detailed below.

5.1 PROBE NOZZLE DIAMETER CHECKS

Probe nozzles were calibrated before field testing by measuring the internal diameter of the
nozzle entrance orifice along three different diameters. Each diameter was measured to the
nearest 0.001 inch, and all measurements were averaged. The diameters were within the
limit of acceptable variation of 0.004 inch.

5.2 PITOT TUBE FACE PLANE ALIGNMENT CHECK

Before field testing, each Type S Pitot tube was examined in order to verify that the face
planes of the tube were properly aligned, per Method 2 of 40 CFR 60, Appendix A. The
external tubing diameter and base-to-face plane distances were measured in order to verify
the use of 0.84 as the baseline (isolated) Pitot coefficient. At that time the entire probe
assembly (i.e., the sampling probe, nozzle, thermocouple, and Pitot tube) was inspected in
order to verify that its components met the interference-free alignment specifications given
in EPA Method 2. Because the specifications were met, then the baseline Pitot coefficient
was used for the entire probe assembly.

After field testing, the face plane alignment of each Pitot tube was checked. No damage to
the tube orifices was noted.

5.3 METERING SYSTEM CALIBRATION

Every three months each dry gas meter (DGM) console is calibrated at five orifice settings
according to Method 5 of 40 CI'R 60, Appendix A. From the calibration data, calculations
of the values of Y and AHg are made, and an average of each set of values 1s obtained.
The limit of total variation of Yy, values is +0.02, and the limit for DHg values is +0.20.

Advanced Industrial Resources, Inc.
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After field testing, the calibration of the DGM console was checked by performing three
calibration runs at a single intermediate orifice setting that is representative of the range
used during field-testing. Each DGM was within the limit of acceptable relative variation
from Y of 5.0%.

5.4 TEMPERATURE GAUGE CALIBRATION

After field testing, the temperature measuring instruments on each sampling train was
calibrated against standardized mercury-in-glass reference thermometers. Each indicated
temperature was within the limit of acceptable variation between the absolute reference
temperature and the absolute indicated temperature of 1.5%.

3.5 GAS ANALYZER CALIBRATION

5.5.1 CALIBRATION GAS CONCENTRATION VERIFICATION

AIR obtained a certificate from the gas manufacturer and confirmed that the documentation
included all information required by the Environmental Protection Agency Traceability
Protocol No. 1. AIR confirmed that the manufacturer certification was complete and current

and that calibration gases certifications had not expired. This documentation was available
on-site for inspection during testing and is presented in Appendix E.

5.52 MEASUREMENT SYSTEM PREPARATION

AIR assembled, prepared, and preconditioned each measurement system by following the
manufacturer's written instructions for preparing and preconditioning each gas analyzer and,
as applicable, the other system components. 4/R made all necessary adjustments to calibrate
the analyzers and the data recorders and to achieve the correct sampling rate.

5.53 ANALYZER CALIBRATION ERROR

After sampling system and analyzer assembly, preparation and calibration, AIR conducted
a 3-point analyzer calibration error test before the first run. AIR introduced the low-, mid-

Advanced Industrial Resources, Inc.
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, and high-level calibration gases sequentially in direct calibration mode. During the test,
AIR made no adjustments to the system except to maintain the correct flow rate. AIR
recorded the analyzer’s response to each calibration gas and calculated the system
calibration error. At each calibration gas level (low, mid, and high) the calibration error
was within + 2.0 percent or 0.5 ppm of the calibration span.

5.5.4 INITIAL SYSTEM BIAS AND CALIBRATION ERROR CHECKS

Before sampling began, AIR determined that the high-level calibration gas best approximated
the emissions and used it as the upscale gas. AIR introduced the upscale gas at the probe
upstream of all sample conditioning components in system calibration mode. The time it took
for the measured concentration to increase to a value that is within 95 percent of the certified
gas concentration was recorded. AIR continued to observe the gas concentration reading until
reached a final, stable value and recorded the value.

Next, AIR introduced the low-level gas in system calibration mode and recorded the time
required for the concentration response to decrease to a value that was within 5.0 percent of
the certified low-range gas concentration.

AIR continued to observe the low-level gas reading until it reached a final, stable value and
recorded the result. AIR operated the measurement system at the normal sampling rate
during all system bias checks and made only the adjustments necessary to achieve proper

calibration gas flow rates at the analyzer. From this data, AIR determined the initial system
bias was less than 5% of the calibration span for the low- and high- level gases.

5.5.5 MEASUREMENT SYSTEM RESPONSE TIME

AIR calculated the measurement system response time from the data collected during the
Initial System Bias Check.

5.6 NO2-NO CONVERSION EFFICIENCY

Before the field test, AIR conducted an NO; to NO conversion efficiency test by introducing
a concentration of 40 to 60 ppmy NO; to the analyzer in direct calibration mode and

Advanced Industrial Resources, Inc.
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recording the NOx concentration displayed by the analyzer. The converter efficiency was
calculated using Equation 7E-7 in Method 7E Section 12.7, to be greater than or equal to
90%.

5.7 INSTRUMENT INTERFENCE RESPONSE

AIR obtained instrument vendor data that demonstrates the interference performance
specification is not exceeded as defined in EPA Method 7E Section 13.4. Documentation
1s provided in Appendix D.

5.8 DATA REDUCTION CHECKS

AIR ran an independent check (using a validated computer program) of the calculations with
predetermined data before the field test, and the A/R Team Leader conducted spot checks
on-site to assure that data was being recorded accurately. After the test, AIR checked the
data input to assure that the raw data had been transferred to the computer accurately.

5.9 EXTERNAL QUALITY ASSURANCE

5.9.1 TEST PROTOCOL EVALUATION

A Site-Specific Test Protocol was submitted to the Wisconsin DNR in advance of testing,
which provided regulatory personnel the opportunity to review and comment upon the test
and quality assurance procedures used in conducting this testing.

5.9.2 ON-SITE TEST EVALUATION

A test schedule was submitted with the Site-Specific Test Protocol. No tests were performed
earlier than stated in the original schedule. Therefore, regulatory personnel were afforded
the opportunity for on-site evaluation of all test procedures.

Advanced Industrial Resources, Inc.
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6.0 DATA QUALITY OBJECTIVES

The data quality objectives (DQOs) process is generally a seven-step iterative planning
approach to ensure development of sampling designs for data collection activities that
support decision making. The seven steps are as follows: (1) defining the problem; (2)
stating decisions and alternative actions; (3) identifying inputs into the decision; (4) defining
the study boundaries; (5) defining statistical parameters, specifying action levels, and
developing action logic; (6) specifying acceptable error limits; and (7) selecting resource-
effective sampling and analysis plan to meet the performance criteria. The first five steps
are primarily focused on identifying qualitative criteria such as the type of data needed and
defining how the data will be used. The sixth step defines quantitative criteria and the
seventh step is used to develop a data collection design. In regards to emissions sampling,
these steps have already been identified for typical monitoring parameters.

Monitoring methods presented in 40 CFR 60 indicate the following regarding DQOs:
Adherence to the requirements of this method will enhance the quality of the data obtained
from air pollutant sampling methods. At a minimum, each method provides the following
types of information: summary of method; equipment and supplies; reagents and standards;
sample collection, preservation, storage, and transportation; quality control; calibration and
standardization; analytical procedures, data analysis and calculations; and alternative
procedures. These test methods have been designed and tested according to DQOs for
emissions testing and analysis.

Advanced Industrial Resources, Inc.
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Advanced Industrial Resources, Inc.

Test Results
Green Bay MSD
Green Bay, WI
FBI Stack 08

1) tpy-tons per year assumes continuous operation or 8,760 hours per year.
3) 40 CFR 60 LLLL New SSI Emission limits - Table 1

Units Run 1 Run 2 Run 3 Averages
Test Date 18-Mar-20 | 18-Mar-20 | 18-Mar-20
Start Time 11:50 13:15 14:50
End Time 12:53 14:19 15:54

Pm Pressure of meter gases inches Hg 29.63 29.63 29.63 29.63
PS Pressure of stack gases inches Hg 29.48 29.48 29.48 29.48
Vm(sld) Volume of gas sample dscf 39.25 39.23 39.32 39.27
Vw(std) meas Meas. volume of water vapor SCf O 56 O 61 O 66 O 61
Bws meas Measured moisture 0.014 0.015 0.016 0.015
B, theo Theoretical max. moisture dimensionless 0.100 0.093 0.096 0.096
Bws act Actual moisture 0.014 0.015 0.016 0.015
M, Mol. Wt. Of gas at DGM 1b./Ib.-mole 30.00 29.93 30.00 29.97
M, Mol. Wt. Of gas at stack 1b./1b.-mole 29.83 29.75 29.80 29.79
\A Velocity of stack gas ft./sec 51.47 51.41 51.68 51.52
A, Area of nozzle ft* 0.000241 0.000241 0.000241 0.000241
As Area of stack f’[z 3.04 3.04 3.04 3.04
Qa Vol. Flow rate of actual gas cfim 9,401 9,390 9,439 9,410
QW Vol. Flow rate of wet gas scfm 8,517 8,544 8,574 8,545
Qw Vol. Flow rate of wet gas scth 511 ,002 51 2,642 51 4,43 8 51 2,694
Qsd Vol. Flow rate of dry gas dscfm 8,3 96 8,413 8,433 8,414

EPM

Emission rate of PM

Ib/hour 1.12

1.24

Cpnt Conc. Of PM in dry stack gas mg/dsem 35.6 39.5 5.90 27.0
C'PM PM Conc. Corrected te 7% O, mg/dsecm @ 7%0, 306 456 6.31 30.5
C'pM. Al Allow. PMpyerapie Cone. > mg/dsem @ 7%0, 9.6 9.6 9.6 9.6
% of All % of Allowable % 413% 475% 66% 318%
Crm Conc. Of PM in dry stack gas gr/dscf 0.0155 0.0172 0.0026 0.0118

0.187

0.850

EPM

Emission rate of PM

‘[‘py1 4.90

5.45

0.817

3.72
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Advanced Industrial Resources, Inc.

Test Results
Green Bay MSD
Green Bay, WI
FBI Stack 08

1) tpy-tons per year assumes continuous operation or 8,760 hours per year.
3) 40 CFR 60 LLLL New SSI Emission limits - Table 1

Units Run 1 Run 2 Run 3 Averages
Test Date 18-Mar-20 | 18-Mar-20 | 18-Mar-20
Start Time 11:50 13:15 14:50
End Time 12:53 14:19 15:54

Pm Pressure of meter gases inches Hg 29.63 29.63 29.63 29.63
PS Pressure of stack gases inches Hg 29.48 29.48 29.48 29.48
Vm(sld) Volume of gas sample dscf 39.25 39.23 39.32 39.27
Vw(std) meas Meas. volume of water vapor SCf O 56 O 61 O 66 O 61
Bws meas Measured moisture 0.014 0.015 0.016 0.015
B, theo Theoretical max. moisture dimensionless 0.100 0.093 0.096 0.096
Bws act Actual moisture 0.014 0.015 0.016 0.015
M, Mol. Wt. Of gas at DGM 1b./Ib.-mole 30.00 29.93 30.00 29.97
M, Mol. Wt. Of gas at stack 1b./1b.-mole 29.83 29.75 29.80 29.79
\A Velocity of stack gas ft./sec 51.47 51.41 51.68 51.52
A, Area of nozzle ft* 0.000241 0.000241 0.000241 0.000241
As Area of stack f’[z 3.04 3.04 3.04 3.04
Qa Vol. Flow rate of actual gas cfim 9,401 9,390 9,439 9,410
QW Vol. Flow rate of wet gas scfm 8,517 8,544 8,574 8,545
Qw Vol. Flow rate of wet gas scth 511 ,002 51 2,642 51 4,43 8 51 2,694
Qsd Vol. Flow rate of dry gas dscfm 8,3 96 8,413 8,433 8,414

Cso2 Cone. of SO, in dry stack gas pPpm 0.0 0.103 0.0600 0.0543

€502 $0, Conc. Corrected to 7% O, ppm corr. 7% O, 0.0 0.119 0.0641 0.0611

€302 All Allowable SO, conc. ? ppm corr. 7% O, 5.3 5.3 5.3 5.3

% Allow % of Allowable % 0% 2% 1% 1%

Cs02 Conc. of SO, in dry stack gas mg/dscm 0.0 0.274 0.160 0.145
stack i/dsef 0.000120 | 0.0000697 | 0.0000631

ES02

Emission rate of 8O,

tpy'

ESOZ

Emission rate of SO,

Ib/ton of dry sludge 0.00

0.00

0.00

0.00
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Advanced Industrial Resources, Inc.

Test Results
Green Bay MSD
Green Bay, WI
FBI Stack 08

1) tpy-tons per year assumes continuous operation or 8,760 hours per year.
3) 40 CFR 60 LLLL New SSI Emission limits - Table 1

Units Run 1 Run 2 Run 3 Averages
Test Date 18-Mar-20 | 18-Mar-20 | 18-Mar-20
Start Time 11:50 13:15 14:50
End Time 12:53 14:19 15:54

Pm Pressure of meter gases inches Hg 29.63 29.63 29.63 29.63
PS Pressure of stack gases inches Hg 29.48 29.48 29.48 29.48
Vm(sld) Volume of gas sample dscf 39.25 39.23 39.32 39.27
Vw(std) meas Meas. volume of water vapor SCf O 56 O 61 O 66 O 61
Bws meas Measured moisture 0.014 0.015 0.016 0.015
B, theo Theoretical max. moisture dimensionless 0.100 0.093 0.096 0.096
Bws act Actual moisture 0.014 0.015 0.016 0.015
M, Mol. Wt. Of gas at DGM 1b./Ib.-mole 30.00 29.93 30.00 29.97
M, Mol. Wt. Of gas at stack 1b./1b.-mole 29.83 29.75 29.80 29.79
\A Velocity of stack gas ft./sec 51.47 51.41 51.68 51.52
A, Area of nozzle ft* 0.000241 0.000241 0.000241 0.000241
As Area of stack f’[z 3.04 3.04 3.04 3.04
Qa Vol. Flow rate of actual gas cfim 9,401 9,390 9,439 9,410
QW Vol. Flow rate of wet gas scfm 8,517 8,544 8,574 8,545
Qw Vol. Flow rate of wet gas scth 511 ,002 51 2,642 51 4,43 8 51 2,694
Qsd Vol. Flow rate of dry gas dscfm 8,3 96 8,413 8,433 8,414

CNOx Conc. of NO, in dry stack gas ppm 12.1 10.2 10.6 11.0
CNOx NO, Conc. Corrected to 7% O, ppm corr. 7% O, 13.5 11.8 11.4 122
Cnox Al Allowable NO, conc. 3 ppm corr. 7% O, 30 30 30 30

% Allow % of Allowable % 45% 399, 3894 41%
CNOx Conc. of NO, in dry stack gas mg/dscm 23.1 19.5 20.4 21.0
Cn Conc. of NO, in dry stack gas gr/dscf 0.0101 0.00850 0.00889 0.00917

Enox Emission rate of NO, Ib/hour 0.728 0.613 0.643 0.661
Enos Emission rate of NOy ‘[pyl 3.19 2.69 2.82 2.90
Exon Emission rate of NO Iion of dry studge | 0.422 0.345 0.355 0374
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Advanced Industrial Resources, Inc.

Test Results
Green Bay MSD
Green Bay, WI
FBI Stack 08

1) tpy-tons per year assumes continuous operation or 8,760 hours per year.
3) 40 CFR 60 LLLL New SSI Emission limits - Table 1

Units Run 1 Run 2 Run 3 Averages
Test Date 18-Mar-20 | 18-Mar-20 | 18-Mar-20
Start Time 11:50 13:15 14:50
End Time 12:53 14:19 15:54

Pm Pressure of meter gases inches Hg 29.63 29.63 29.63 29.63
PS Pressure of stack gases inches Hg 29.48 29.48 29.48 29.48
Vm(sld) Volume of gas sample dscf 39.25 39.23 39.32 39.27
Vw(std) meas Meas. volume of water vapor SCf O 56 O 61 O 66 O 61
Bws meas Measured moisture 0.014 0.015 0.016 0.015
B, theo Theoretical max. moisture dimensionless 0.100 0.093 0.096 0.096
Bws act Actual moisture 0.014 0.015 0.016 0.015
M, Mol. Wt. Of gas at DGM 1b./Ib.-mole 30.00 29.93 30.00 29.97
M, Mol. Wt. Of gas at stack 1b./1b.-mole 29.83 29.75 29.80 29.79
\A Velocity of stack gas ft./sec 51.47 51.41 51.68 51.52
A, Area of nozzle ft* 0.000241 0.000241 0.000241 0.000241
As Area of stack f’[z 3.04 3.04 3.04 3.04
Qa Vol. Flow rate of actual gas cfim 9,401 9,390 9,439 9,410
QW Vol. Flow rate of wet gas scfm 8,517 8,544 8,574 8,545
Qw Vol. Flow rate of wet gas scth 511 ,002 51 2,642 51 4,43 8 51 2,694
Qsd Vol. Flow rate of dry gas dscfm 8,3 96 8,413 8,433 8,414

Cro Conc. of CO in dry stack gas ppm 1.17 1.27 1.64
Cco CO Conc. Corrected to 7% O, ppm corr. 7% O, 1.30 1.47 1.75
Coo Al Allowable CO conc.” ppm corr. 7% O, 27 27 27

% Allow % of Allowable % 5% 5% 6%

Conc. of CO in dry stack gas mg/dscm 1.36 1.48 1.909
i o/dscf 0.000647 0.000834

mission rate ol

Emission rate of CO ‘[py1 0.187 0.2642
Emission rate of CO Ib/ton of dry sludge 0.0248 0.026 0.03332 0.0281
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Advanced Industrial Resources, Inc.

Test Results
Green Bay MSD
Green Bay, WI
FBI Stack 08

1) tpy-tons per year assumes continuous operation or 8,760 hours per year.
3) 40 CFR 60 LLLL New SSI Emission limits - Table 1

Units Run 1 Run 2 Run 3 Averages
Test Date 18-Mar-20 | 18-Mar-20 | 18-Mar-20
Start Time 11:50 13:15 14:50
End Time 12:53 14:19 15:54

Pm Pressure of meter gases inches Hg 29.63 29.63 29.63 29.63
PS Pressure of stack gases inches Hg 29.48 29.48 29.48 29.48
Vm(sld) Volume of gas sample dscf 39.25 39.23 39.32 39.27
Vw(std) meas Meas. volume of water vapor SCf O 56 O 61 O 66 O 61
Bws meas Measured moisture 0.014 0.015 0.016 0.015
B, theo Theoretical max. moisture dimensionless 0.100 0.093 0.096 0.096
Bws act Actual moisture 0.014 0.015 0.016 0.015
M, Mol. Wt. Of gas at DGM 1b./Ib.-mole 30.00 29.93 30.00 29.97
M, Mol. Wt. Of gas at stack 1b./1b.-mole 29.83 29.75 29.80 29.79
\A Velocity of stack gas ft./sec 51.47 51.41 51.68 51.52
A, Area of nozzle ft* 0.000241 0.000241 0.000241 0.000241
As Area of stack f’[z 3.04 3.04 3.04 3.04
Qa Vol. Flow rate of actual gas cfim 9,401 9,390 9,439 9,410
QW Vol. Flow rate of wet gas scfm 8,517 8,544 8,574 8,545
Qw Vol. Flow rate of wet gas scth 511 ,002 51 2,642 51 4,43 8 51 2,694
Qsd Vol. Flow rate of dry gas dscfm 8,3 96 8,413 8,433 8,414

Conc. Of HCI in wet stack gas

Conc. Of HCl in dry stack gas

CHC PPN et <0.02 <0.02 <0.03 <0.02
[Vile] Conc. Of HCl in dry stack gas PpPM 4y <0.04 <0.04 <0.04 <0.04
CHCL HCI Conc. Corr. to 7% O, ppm corr. 7% O, < 0.04 < 0.04 < 0.04 < 0.04
CHcl Al Allow. FICl concentration * ppm corr. 7% O, 0.24 0.24 0.24 0.24

% Allow % of Allowable % < 17% < 18% < 18% <18%
Cuct mg/dscm <0.06 <0.06 <0.06 <0.06

HCL mission rate of our
EHCI Emission rate of HCL ‘[pyl
EHCI Emission rate of HC1 Ib/ton of dry sludge < 0.001 < 0.001 < 0.001 < 0.001
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Notes:

Advanced Industrial Resources, Inc.
Test Results - Method 23 (Dioxins/Furans)

Green Bay MSD
Green Bay, WI
FBI Stack 08

*'L' = 'Detection Limit Limited' where some but not all of the target cogeners were determined to be below the analytical detection limit
1) WHO-2005 TEQ (ND=DL/2; EMPC=EMPC) - Toxicity Equivalency Basis
2) TMB - Total Mass Basis - Total PCDD/Fs (2378-X ND=0; EMPC=EMP()
3) Emission limits established in Table 1 of 40 CFR 60 LLLL for New SSI Units

Sludge input

Units Run 1 Run 2 Run 3 Averages
Test Date 19-Mar-20 19-Mar-20 19-Mar-20

Start Time Method 23 7:30 11:15 14:50

End Time Method 23 10:36 14:20 17:57
Pm Pressure of meter gases inches Hg 2948 29.48 29.48 29.48
PS Pressure of stack gases inches Hg 26.35 29.35 29.35 29.35
V instdy Volume of gas sample dscf 114.70 115.16 117.72 115.86
‘7w(std) meas | Yieas. volume of water vapor scf 1.41 1.41 1.84 1.55
Bws.meas Measured moisture 0.012 0.012 0.015 0.013
BWS theo Theoretical max. moisture dimensionless 0.095 0.097 0.096 0.096
B,..« Actual moisture 0.012 0.012 0.015 0.013
M, Mol. Wt. Of gas at DGM Ib./1b.-mole 29.96 29.95 29.91 29.94
M, Mol. Wt. Of gas at stack 1b./Ib.-mole 29.82 29.81 29.73 29.78
Vg Velocity of stack gas ft./sec 51.08 51.26 51.11 51.15
A, Area of nozzle fi* 0.000241 0.000241 0.000241 0.000241
AS Area of stack ftz 3.04 3.04 3.04 3.04
Qa Vol. Flow rate of actual gas 9,343
Qsd Vol. Flow rate of dry gas 8,335
i Isokinetic sampling rati

Cor Conc. OF D/F in dry stack gas ng (TEQ)/dsem 0.000576 0.00130 0.000594 0.000822
<o D/F Conc. Corrected to 7% O, ng (TEQ) /dscm @ 0.000669 0.00151 0.000681 0.000952
C'D/F All Allowable D/F Concentration3 7% 02 00044 00044 00044 0.0044
% of All % of Allowable 34% 2%
3.59E-13

Emission rate of D/F

Com Conc. Of D/F in dry stack gas ng (TMB)/dscm 0.00717 0.00389 0.0405 0.0172
< or D/F Conc. Corrected to 7% O, ng (TMB) /dscm @ 0.00834 0.00452 0.0464 0.0198
C'D/F All Allowable D/F (‘,onccs*ntration3 7% 02 0.013 0.013 0.013 0.013

Y% of All % of Allowable 64% 35% 357% 152%
c
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Advanced Industrial Resources, Inc.

Test Results
Green Bay MSD
Green Bay, WI
Incinerator 1 Outlet

Notes:
1) tpy-tons per year assumes continuous operation or 8,760 hours per year.
2) Permit FOP No. 405004600-P30 Emission limits
3) 40 CFR 60 LLLL New SSI Emission limits - Table 1
* "Less than' symbol ( <) indicates analyte of interest below the analytical detection limit; values reported based upon lab's detection

limit

P S| drytons /1

Units Run 1 Run 2 Run 3 Averages
Test Date 19-Mar-20 19-Mar-20 19-Mar-20

Start Time 7:30 11:15 14:50

End Time 10:36 14:20 17:57
Pm Pressure of meter gases inches Hg 29.45 29.45 29.45 29.45
PS Pressure of stack gases inches Hg 29.35 29.35 29.35 29.35
V instay |Volume of gas sample dscf 111.96 112.61 111.78 112.12
Vw(std) Volume of water vapor scf 1.42 1.79 2.03 1.75
B,  [Moisture in stack gas 0.012 0.016 0.018 0.015
B, i1ieo| Theoretical max. moisture dimensionless 0.098 0.096 0.097 0.097
B, act |Actual moisture 0.012 0.016 0.018 0.015
M, Mol. Wt. Of gas at DGM 1b./1b.-mole 29.96 29.95 29.91 29.94
M, Mol. Wt. Of gas at stack 1b./1b.-mole 29.81 29.77 29.70 29.76
Vg Velocity of stack gas ft./sec 51.02 51.22 51.33 51.19
A, Area of nozzle 0.000218 0.000218 0.000218 0.000218

F Ol. oW rate ol actuai gas

Qsd Vol. Flow rate of dry gas
I Isokinetic sampling ratio percent

€y,  |Conc. Of Hgin dry stack gas mg/dscm < 0.0002 < 0.0002 < 0.0002 < 0.0002
C'g, |HgConc. Corr.t07%0, mg/dscm @ 7%0, < 0.0002 < 0.0002 < 0.0002 < 0.0002
€' Hg, AujAllow. Hg Conc. > mg/dscm @ 7%0, 0.0010 0.0010 0.0010 0.0010
% of All% of Allowable < 18% < 18% < 18% <18%

%
6

Emission rate of Hg our < 0. < U. < 0. .
Emission rate of Hg 1b/24-hour < 0.0001 < 0.0001 < 0.0001 < (0.0001
Ep, All |Allowable Hg Em. Rate ]b/24—h0ur2 7.1 7.1 7.1 7.1
% of Al|% of Allowable % < 0.002% < 0.002% < 0.002% < 0.002%
o tpy' <2.2E-05 <2.1E-05 <2.2B-05 <2.1E-05
EHg Emission rate of Hg
Io/ton of dry sludge < 2.5E-06 < 2.5E-06 < 2.6E-06 < 2.5E-06
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Advanced Industrial Resources, Inc.

Test Results
Green Bay MSD
Green Bay, WI
Incinerator 1 Outlet

Notes:

1) tpy-tons per year assumes continuous operation or 8,760 hours per year.
2) Permit FOP No. 405004600-P30 Emission limits

3) 40 CFR 60 LLLL New SSI Emission limits - Table 1

* "Less than' symbol ( <) indicates analyte of interest below the analytical detection limit; values reported based upon lab's detection
limit

Units Run 1 Run 2 Run 3 Averages
Test Date 19-Mar-20 19-Mar-20 19-Mar-20
Start Time 7:30 11:15 14:50
End Time 10:36 14:20 17:57
Pm Pressure of meter gases inches Hg 29.45 29.45 29.45 29.45
PS Pressure of stack gases inches Hg 29.35 29.35 29.35 29.35
V instay |Volume of gas sample dscf 111.96 112.61 111.78 112.12
Vw(std) Volume of water vapor scf 1.42 1.79 2.03 1.75
B, |Moisture in stack gas 0.012 0.016 0.018 0.015
B, 1eo Theoretical max. moisture dimensionless 0.098 0.096 0.097 0.097
B, act |Actual moisture 0.012 0.016 0.018 0.015
M, Mol. Wt. Of gas at DGM 1b./1b.-mole 29.96 29.95 29.91 29.94
M, Mol. Wt. Of gas at stack 1b./1b.-mole 29.81 29.77 29.70 29.76
Vg Velocity of stack gas ft./sec 51.02 51.22 51.33 51.19
A, Area of nozzle 0.000218 0.000218 0.000218 0.000218
ol. Flow rate of actual gas
Qsd Vol. Flow rate of dry gas
Isokinetic sampling ratio

Cpe Conc. Of Be in dry stack gas mg/dscm < 1.6E-05 < 1.6E-05 < 1.6E-05 < 1.6E-05

C'Be Be Conc. Corrected to 7% O, mg/dsem @ 7%0, < (0.00002 < (0.00002 < 0.00002 < (0.00002

CRe Conc. Of Be in dry stack gas 10"6 gr/dg,cf < 0.007 < (.007 < 0.007 < 0.007
E, sion rate of Be Ib/hour <4.9E-07 < 4.9E-07 < 4.9E-07 <4.9E-07

‘ 1b/24-hour < 0.00001 < 0.00001 < 0.00001 < 0.0000118

Ep. All |Allowable Be Emission Rate 1b/24_h0ur2 0.022 0.022 0.022 0.022

% of Al]% of Allowable % < 0.05% < 0.05% < 0.05% <0.05%
E Eomissi ‘[py1 < 2.2E-06 < 2.1E-06 < 2.2E-06 < 2.1E-06

Be mission rate of Be

Ib/ton of dry shudge < 2.5E-07 < 2.5E-07 < 2.6E-07 < 2.5E-07
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Advanced Industrial Resources, Inc.

Test Results
Green Bay MSD
Green Bay, WI
Incinerator 1 Outlet

Notes:

1) tpy-tons per year assumes continuous operation or 8,760 hours per year.

2) Permit FOP No. 405004600-P30 Emission limits

3) 40 CFR 60 LLLL New SSI Emission limits - Table 1

* "Less than' symbol ( <) indicates analyte of interest below the analytical detection limit; values reported based upon lab's detection
limit

Units Run 1 Run 2 Run 3 Averages
Test Date 19-Mar-20 19-Mar-20 19-Mar-20
Start Time 7:30 11:15 14:50
End Time 10:36 14:20 17:57
Pm Pressure of meter gases inches Hg 29.45 29.45 29.45 29.45
PS Pressure of stack gases inches Hg 29.35 29.35 29.35 29.35
V instay |Volume of gas sample dscf 111.96 112.61 111.78 112.12
Vw(std) Volume of water vapor scf 1.42 1.79 2.03 1.75
B, |Moisture in stack gas 0.012 0.016 0.018 0.015
B, 1eo Theoretical max. moisture dimensionless 0.098 0.096 0.097 0.097
B, act |Actual moisture 0.012 0.016 0.018 0.015
M, Mol. Wt. Of gas at DGM 1b./1b.-mole 29.96 29.95 29.91 29.94
M, Mol. Wt. Of gas at stack 1b./1b.-mole 29.81 29.77 29.70 29.76
Vg Velocity of stack gas ft./sec 51.02 51.22 51.33 51.19
A, Area of nozzle 0.000218 0.000218 0.000218 0.000218
ol. Flow rate of actual gas
Qsd Vol. Flow rate of dry gas
Isokinetic sampling ratio

Cca  |Come. Of Cdin dry stack gas mg/dscm < 0.00006 < 0.00006 < 0.00006 < 0.00006
C'cg  |Cd Conc. Corr. t07% O, mg/dsern @ 7%0, < 0.00007 < 0.00007 < 0.00007 < 0.60007
C cd anl Ao € Cone.® majdsom @ 740 0.0011 0.0011 0.0011 0.0011
% of All% of Allowable % < 7% < 7% < 7% <T7%

- i o 0.03 <0.03 <0.03 <0.03

our U UR- UL UL
ECd Emission rate of Cd ’[pyl < 8.6E-06 < 8.6E-06 < 8.6E-06 < 8.6E-06
Ib/ton of dry siudge < 9.8E-07 < 1.0E-06 < 1.0E-06 < 1.0E-06
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Advanced Industrial Resources, Inc.

Test Results
Green Bay MSD
Green Bay, WI
Incinerator 1 Outlet

Notes:

1) tpy-tons per year assumes continuous operation or 8,760 hours per year.

2) Permit FOP No. 405004600-P30 Emission limits

3) 40 CFR 60 LLLL New SSI Emission limits - Table 1

* "Less than' symbol ( <) indicates analyte of interest below the analytical detection limit; values reported based upon lab's detection
limit

Units Run 1 Run 2 Run 3 Averages
Test Date 19-Mar-20 19-Mar-20 19-Mar-20
Start Time 7:30 11:15 14:50
End Time 10:36 14:20 17:57
Pm Pressure of meter gases inches Hg 29.45 29.45 29.45 29.45
PS Pressure of stack gases inches Hg 29.35 29.35 29.35 29.35
V instay |Volume of gas sample dscf 111.96 112.61 111.78 112.12
Vw(std) Volume of water vapor scf 1.42 1.79 2.03 1.75
B, |Moisture in stack gas 0.012 0.016 0.018 0.015
B, 1eo Theoretical max. moisture dimensionless 0.098 0.096 0.097 0.097
B, act |Actual moisture 0.012 0.016 0.018 0.015
M, Mol. Wt. Of gas at DGM 1b./1b.-mole 29.96 29.95 29.91 29.94
M, Mol. Wt. Of gas at stack 1b./1b.-mole 29.81 29.77 29.70 29.76
Vg Velocity of stack gas ft./sec 51.02 51.22 51.33 51.19
A, Area of nozzle 0.000218 0.000218 0.000218 0.000218
ol. Flow rate of actual gas
Qsd Vol. Flow rate of dry gas
Isokinetic sampling ratio

Cpp Conc. Of Pb in dry stack gas mg/dscm 3.97E-04 5.74E-04 2.05E-04 3.92E-04
C'p,  |PbConc. Corr. 10 7% O, mg/dsom @ T%0, 0.00046 0.00067 0.00024 0.00045
€' pp. ani|Allow. Pb Cone.® mg/dsom @ T%0, 0.00062 0.00062 0.00062 0.00062
%% of All% of Allowable % 74% 108% 38% 73%

¥ i o 0.174 0.251 0.090 0.171

our . - . - . - .
Epy Emission rate of Pb tpyl 5.42E-05 7.84E-05 2.80E-05 5.35E-05
Ib/ton of dry shudge 6.20E-06 9.17E-06 3.37E-06 6.25E-06
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APPENDIX B

FIELD DATA REDUCTION
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Advanced Industrial Resources, Inc.

Data Reduction Sheet
Client: Green Bay MSD Console ID: C-016
Location: Green Bay, W1 Yo 0.959
Source: FBI Stack 08 AHg: 1.918
Test Team: JL, AS, CJS, SS, DK C,: 0.84
EPA Methods: 1,2,3,4,5,6¢c, 7e, 10, 26a Ana]yte(s): PM, NOx, CO, $02
Units Run 1 Run 2 Run 3
Test Date 18-Mar-20 18-Mar-20 18-Mar-20
Start Time 11:50 13:15 14:50
End Time 12:53 14:19 15:54
Vi Volume of gas sample dcf 42.608 42.881 43.086
M, Mass of liquid collected g 12.0 13.0 14.0
Ap Velocity head of stack gas inches H,O 0.788 0.787 0.795
(ﬁp)l/z Square root of velocity head | (inches HZO)I'I2 0.887 0.887 0.891
AH Pressure differential inches H,O 1.58 1.57 1.59
6 Total sampling time minutes 60.0 60.0 60.0
D, Diameter of nozzle inches 0.210 0.210 0.210
D, Diameter of stack inches 23.6 23.6 23.6
T, Temperature of meter °R 544 548 549
T, Temperature of stack gas °R 574 572 573
| S Barometric pressure inches Hg 29.51 29.51 29.51
P Gauge pressure of stack gas inches H,O -0.35 -0.35 -0.35
% O,  |Percent O2 by volume percent (/) 8.42 8.88 7.90
% CQO, |Percent CO2 by volume percent (/) 10.38 9.84 10.51
% N, Percent N2 by volume percent ('/,) 81.2 81.3 81.6
P Sludge input dry tons / hr 1.73 1.78 1.81
Mpyy Mass of PM Method 5 mg 39.54 43.83 6.58
C502 Sulfur Dioxide Concentration ppm 0.0 0.10 0.06
CNOX Nitrogen Oxide Concentratio ppm 12.10 10.18 10.64
Cco Carbon Monoxide Concentral ppm 1.17 1.27 1.64
My Mass of HCI1 mg <0.063 < 0.063 <0.067
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Advanced Industrial Resources, Inc.
Data Reduction Sheet

Client: Green Bay MSD Console ID: C-16
Location: Green Bay, WI Y.: 0.959
Seurce: FBI Stack 08 AHg: 1.918
Test Team: JL, AS, DK, 5S, CJS C,: 0.84
EPA Methods: 1,2,3A,4 & 23 Analyte(s): Dioxins/Furans
Units Run 1 Run 2 Run 3
Test Date 19-Mar-20 19-Mar-20 19-Mar-20
Start Time Method 23 7:30 11:15 14:50
End Time Method 23 10:36 14:20 17:57
Vi Volume of gas sample def 126.577 127.139 130.004
M;, Mass of liquid collected g 29.9 29.9 38.9
Ap Velocity head of stack gas inches H,O 0.774 0.778 0.773
(Ap)”z Square root of velocity head (inches HZO)1 2 0.880 0.882 0.878
AH Pressure differential mches H,O 1.55 1.56 1.55
f Total sampling time minutes 180.0 180.0 180.0
D, Diameter of nozzle inches 0.210 0.210 0.210
D, Diameter of stack inches 23.6 23.6 23.6
Th Temperature of meter °R 550 551 551
T, Temperature of stack gas °R 572 573 573
Ppar  |Barometric pressure inches Hg 29.37 29.37 29.37
P, Gauge pressure of stack gas mches H,O -0.34 -0.34 -0.34
% (O, |Percent O2 by volume percent (/) 8.937 8.934 8.780
% CO|Percent CO2 by volume percent (*/,) 10.034 9.972 9.757
% N, |Percent N2 by volume percent (*/,) 81.0 81.1 81.5
P Sludge input dry tons / br 1.99 1.95 1.90
Myp Mass of Total Dioxin / Furans ng (TEQ); 0.00187 0.00423 0.00198
ng (TMB) 0.0233 0.0127 0.135
Notes:

1) WHO-2005 TEQ (ND=DL/2; EMPC=EMPC} - Toxicity Equivalency Basis
2) TMB - Total Mass Basis - Total PCDD/Fs (2378-X ND=0; EMPC=EMPC)
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Advanced Industrial Resources, Inc.

Data Reduction Sheet
Client: Green Bay MSD Console ID: C-009
Location: Green Bay, WI Y 0.982
Source: Incinerator 1 Outlet AHg: 1.640
Test Team: JL, CJS, AS, DK, SS C,: 0.84
EPA Methods: 1,2,3A,4 & 29 Analyte(s): HAP Metals
Units Run 1 Run 2 Run 3
Test Date 19-Mar-20 19-Mar-20 19-Mar-20
Start Time 7:30 11:15 14:50
End Time 10:36 14:20 17:57
A\ Volume of gas sample def 119.622 120.718 119.877
M, Mass of liquid collected g 29.9 37.9 42.9
Ap Velocity head of stack gas inches H,O 0.771 0.777 0.778
(,ﬁp)m Square root of velocity head (inches HZO)1 - 0.878 0.881 0.881
AH Pressure differential inches H,O 1.08 1.09 1.09
8 Total sampling time minutes 180.0 180.0 180.0
D, Diameter of nozzle inches 0.200 0.200 0.200
D, Diameter of stack inches 23.6 23.6 23.6
T, Temperature of meter °R 545 547 547
T, Temperature of stack gas °R 573 573 573
Py Barometric pressure inches Hg 29.37 29.37 29.37
P, Gauge pressure of stack gas inches H,O -0.34 -0.34 -0.34
% O, |Percent 02 by volume percent (‘) 8.937 8.934 8.780
% CQO,|Percent CO2 by volume percent (/) 10.034 9.972 9.757
% N, [Percent N2 by volume percent (*/,) 81.0 81.1 81.5
P Sludge input dry tons / hr 1.99 1.95 1.90
My, |Mass of mercury mg <0.0005 < 0.0005 < 0.0005
My, |Mass of beryllium mg < 0.00005 < 0.00005 < 0.00005
Mey |Mass of cadmium mg <0.0002 <0.0002 <0.0002
Mp;, |Mass of lead mg 0.00126 0.00183 0.00065
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EXAMPLE CALCULATIONS &
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Advanced Industrial Resources, Inc.
Sample Calculation Sheet

Green Bay MSD, Green Bay, WI
FBI Stack 08, Run #1

Area of nozzle:
A,=3.1415x D2/ 4/ 144 in/f
Ay=3.1415x (0.21)/ 4/ 144
Ay= 0000241 £

Area of stack:
As=3.1415x D,/ 4/ 144 in¥/1¥
Ay=3.1415x (23.6)/ 4/ 144
A= 304

Absolute pressure of meter gases:
Pyn= P+ <H/13.6
P,=29.51+1.575/13.6
Pun= 29.63 inches Hg

Absolute pressure of stack gases:
Py= Py +pg/13.6
P;=29.51+-035/13.6
P,= 29.48 inches Hg

Volume of gas sample, standardized:
Vigstd)™ Vin X Yo (T / Tr) (P / Piga)
Vo™ (42.608) x (0.959) x (528/544) x (29.63/29.92)
Vingsey™ 39.27 dscf

Volume of water vapor in the gas sample, standardized:
Vist™ (Vie X pw X Rx Tyg) / (M x Pyy)
Vg™ (11.976) x (0.002201) x (21.85) x (528) /(18 x 29.92)
vw(std): 0.56 scf

Volume proportion of water in the stack gas stream, measured:
Busmeas™ Vst / Vingsid) T Vst
Bysmeas™ (0.56 /(39.27 + 0.56))
Bysmeas™ 0.0141

Volume proportion of water in the stack gas stream, theoretical maximum:
6.37-2827/(Ts - 95.2)}
0 / Py

Bws,rheo: 1
Bysmeo™ 10" {6.37-2827/(574 - 95.2)} /29.48
Buomeom  0.0991

*Note: Values may not agree exactly with results shown elsewhere in this report due strictly to rounding
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Advanced Industrial Resources, Inc.
Sample Calculation Sheet

Green Bay MSD, Green Bay, WI
FBI Stack 08, Run #1

Volume proportion of water in the stack gas stream:
Bws,act: lower of Bws,meas and Bws,theo

Busar=  0.0141

Theoretical maximum moisture cellection at saturation:
Vietheo™ Vingstd) X Bus heo / (1 = Bug theo) / 0.04707
Vigheo™ (39.27 x (0.0991) / (1 - 0.0991) / 0.04707
Vi theo™ 91.8

Nitrogen content of gas at the DGM:
%N, = 100% - %CO, . %0; - %CO
%N, = 100% - 10.38% - 8.42% - 0%
%N, = 81.2 %

Molecular weight of gas at the DGM:
Mg = ((44 x %COy + (32 x %0y + (28 x (%N, + %C0)))/100%
My = ((44x 10.38) + (32 x 8.42) + (28 (81.2 + 0)))/100%
My = 30.00 Ib/Ib-mole

Molecular weight of gas at the stack:
M= My (1 - By + My, X By
M= (30x(1-0.0141)) + (18 x 0.0141)
M= 29.83 1b/Ib-mole

Velocity of stack gas:
Vi = Ky x G, [6)"7 x [TY/(PM,)]"
Vo= (8549 x 0.84 x 0.887 x [574/(29.48 x 29.83)]*1/2
Vg = 51.46 ft/s

Volumetric flow rate of actual stack gas:
Qa = V. X A; X 60 sec/min
Q.= (51.46) x (3.04) x (60 sec/min)
Q,= 9386 cfm

Volumetric flow rate of dry stack gas, standardized:
Quq = (60 sec/min) X (1 - Byo) Vs As (Taa / To) X (Py/Pya)
Qg = (60 sec/min) x (1 - 0.0141) x 51.46 x 3.04 x (528 / 574) x (29.48 / 29.92)
Qu= 8387 dscfm

*Note: Values may not agree exactly with results shown elsewhere in this report due strictly to rounding
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Advanced Industrial Resources, Inc.
Sample Calculation Sheet

Green Bay MSD, Green Bay, WI
FBI Stack 08, Run #1

Isokinetic sampling ratio expressed as percentage:

FI00T, [(Kyx Vit (Yo x Vo x P/ Tl /(60 x @ x vi x Pax Ap)
= 100 x (574) x ({0.002669 x 11.976) + (0.959 x 42.608 x 29.63 / 544))/(60 x 60 x 51.46 x 29.48 x 0.000241)
I= 98.5 %

Concentration of PM in dry stack gas, standardized:
€= (m/ Vi) (35.32 ft / m’)
¢=(39.5/39.27)x 35.32
c= 355 mg/dscm

Concentration of PM in dry stack gas, standardized:
€= (mg/dscm) / (35.32 i’/ m3) / (64.8 mg/gr)
= (35.527)/35.32/64.8
c= 0.0155 gr/dscf

Emission rate of PM, time basis:
E= Cp/eem X Qua X (60 min/hr) x (2.2046 x 10 Ib/mg) / (35.32 £’ / m’)
E=35.527x 8387 x 60 x 2.2046 x 10-6 /35.32
E= 1.12 Ib/hr

Concentration of NOX in dry stack gas, standardized:
€= Copm X Migaiyee / 24.05

e= 12.103x46/24.05
c= 231 mg/dscm

Emission rate of NOx, timne basis:
E= (Cgigsom X Qea (60 min/hr) (2.2046x10°° Ib./mg) / (35.32 ' / m’)

E= 23.1x 8387 x (60 min/hr) (2.2046x10-6 Ib./mg) / (35.32 ft3 / m3)
E= 0726 Ib/r

*Note: Values may not agree exactly with results shown elsewhere in this report due strictly to rounding
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Advanced Industrial Resources, Inc.
Sample Calculation Sheet (Hg)

Green Bay MSD, Green Bay, WI
Incinerator 1 Outlet, Run #

Area of nozzle:
A,=3.1415xD,>/ 4/ 144 in*/ft’
A,=3.1415x(0.2)x(0.2)/ 4/ 144
A= 0000218 £

Area of stack:

Ay=3.1415x A7/ 4/ 144 in"/ft
Ay=3.1415 x (Hg) x (Hg) / 4/ 144
A= 3.05 >

Absolute pressure of meter gases:
P,=P,,+</136

P.,=2937+1.079/13.6
P.= 29.45 inches Hg

Absolute pressure of stack gases:
P = Py, +p,/13.6
P,=2037+-034/13.6
P = 29.35 inches Hg

Volume of gas sample, standardized:
Vm(std)= \lm X Ym (Tstd / Tm) (Pm / Pstd)

Vinay™ (119.622) x (0.982) x (528/545) x (29.45/29.92)
Vingsta™ 112.02 dscf

Volume of water vapor in the gas sample, standardized:
Vw(std)= (Vlc XPw X Rx Tstd) / (MW X Pstd)

V™ (30) x (0.002201) x (21.85) x (528) / (18 x 29.92)
Vw(std): 1.41 scf

Volume proportion of water in the stack gas stream:
Bus™ Vatdy/ Vi) T Vivistay)
B..= (1.41/(112.02 + 1.41))
By 0.0124

Nitrogen content of gas at the DGM:
%N, = 100% - %CO,_ %0, - %CO

%N, = 100% - 10.03% - 8.94% - 0%
%N, = 81 %

*Note: Values may not agree exactly with results shown elsewhere in this report due strictly to rounding
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Advanced Industrial Resources, Inc.
Sample Calculation Sheet (Hg)

Green Bay MSD, Green Bay, WI
Incinerator 1 Outlet, Run #

Molecular weight of gas at the DGM:
My = ((44 x %CO, + (32 x %0, + (28 x (%N, + %C0)))/100%
My = ((44 x 10.03) + (32 x 8.94) + (28 (81 + )))/100%
My= 29.95 Ib/lb-mole

Molecular weight of gas at the stack:
M= M, (1 - By,) + M, x By
M= (29.95 x (1 -0.0124)) + (18 x 0.0124)
M= 29.80 Ib/lb-mole

Velocity of stack gas:
- 12 Y
VS - Kp X Cp [%] X [Ts/(PsMs)]
Vo= (85.49 x 0.84 x (0.771)"1/2 x [573 /(29.35 x 29.8)]"1/2
v, = 51.04 ft/s

Volumetric flow rate of actual stack gas:
Qa= v, X A, X 60 sec/min
Q, = (51.04) x (3.045384) x (60 sec/min)
Q.= 9326 cfim

Volumetric flow rate of dry stack gas, standardized:
Q= (60 sec/min) x (1 - Byo) Vi Ay (Tyy / T X (Py/Pya)
Q.= (60 sec/min) x (1 -0.0124) x 51.04 x 3.045384 x (528 / 573) x (29.35/29.92)
Qu= 8326 dscfm

Isokinetic sampling ratio expressed as percentage:
=100 T (K x Vi)+r (Yo x Vo x P,/ TD] /(60 xQxv,xP,x A)

I

100 x (573) X ((0.002669 x 30) +(0.982 x 119.622 x 29.45 / 545)))/(60 x 180 x 51.04 x 29.35 x 0.000218)

I

104.4 %

*Note: Values may not agree exactly with results shown elsewhere in this report due strictly to rounding
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Advanced Industrial Resources, Inc.
Sample Calculation Sheet (Hg)

Green Bay MSD, Green Bay, WI
Incinerator 1 Outlet, Run #

Concentration of Hg in dry stack gas, standardized:
o= (m/ V) (35.32 ft' / m’)
e= (0.0005/112.02) x 35.32

c= 0.0002 mg/dsem

Concentration of Hg in drv stack gas, standardized:
¢= (mg/dsem) / (35.32 ft’ / m’) / (64.8 mg/gr) x 1000000
¢= (0.000158) /35.32/ 64.8*100000

c= 0.07 10-¢ gr/dsct

Emission rate of Hg, time basis:
E= ¢, ygeem X Qg X (60 min/hr) x (2.2046 x 107 Ib/mg) / (35.32 ft* / m")
E= 0.000158 x 8326 x 60 x 2.2046 x 10-6/ 35.32
E= 0.000005 Ib/hr

*Note: Values may not agree exactly with results shown elsewhere in this report due strictly to rounding
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EXAMPLE CALCULATIONS

An=D2n/4

As=D¢ /4

Buws = Vigstdy / (Vingsidy T Viwgsta)

Canalyte = (Manalyte / Vingstay) (35.31466 {t/m*)
“Canalyte = (Manalyte / Vmestay) (0.015432 gr/mg)
Canalyte = *Canalyte M Wanatyte / 24.04 1/mol

CC = to975 (Sa/n'?)

d = 1/n (Sdy)

DE = (EInlet - EOutlet) /E Jnlet X 100%

Eanalyte = (Manalyte / Vingstay) Qsa (60 min/hr) (2.2046x10° Ib./mg)
Eanalyte = Canalyte Qsa (60 min/hr) (2.2046x10° 1b./mg)
I[=100 Ts (K5 Vic+ Y Vin P / Tin) 7 (60 0 v P Ay)

where K; = 0.002669 (in. Hg ft*) / (mL °R)
K; = [(2.0084x107 AHg) An (1 — Bys)]> Ma/ M) (T / Ts) (Ps / Pry)
Mq = 0.44 (% CO3) + 0.32 (% O3) + 0.28 (% Ny + % CO)
Ms = Mg (1 — Bws) + My By
P = Qsd / F-Factor x 60 x (20.9-05) / 20.9
Pn=Pyx+ AH/ 13.6
Ps=Ppar + pg/ 13.6
= (60 s/min) vi A
Qsd = (60 s/min) (1 - Bus) Vs As (Tsta/ Ts) (Ps/ Psia)
RA = [Abs(d) + Abs(CC)]/RM
Sq = [(5di? — (Sdi)*/n)/(n-1)]"
Tm = tm + 460°
T, = t, + 460°
Vinestd) = Vim Y (Tsia / Tm) (P / Pyia)
W(std) (Vlc pw R Tstd) / (M Pstd)
vo=Ky Gy [Ap]'2 [Ty / (P My)] 2
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NOMENCLATURE

Symbol Units Description
Abs(x) dimensionless Absolute value of parameter x
An ft* Area of the nozzle
A ft? Area of the stack
Bws dimensionless Volume proportion of water in the stack gas stream
Cp dimensionless Type S pitot tube coefficient
Canalyte mg/dscm Concentration of analyte in dry stack gas, standardized
'Canalyte gr./dscf Concentration of analyte in dry stack gas, standardized
'Canalyte ppm Concentration of analyte in dry stack gas, standardized
CC dimensionless One-tailed 2.5% error confidence coefficient
d ppm Arithmetic mean of differences
di ppm Difference between individual CEM and reference
method concentration value
Dn inches Internal diameter of the nozzle at the entrance orifice
Ds inches Internal diameter of the stack at sampling location
DE percent Destruction efficiency
AH inches H,O Average pressure differential across the meter orifice
AHa inches H>O Orifice pressure differential that corresponds to 0.75
cfm of air at 68 °F and 29.92 inches of Hg
Ap inches H,O Velocity head of stack gas
Eanatyte Ib./hour Emission rate of analyte, time basis
I percent Isokinetic sampling ratio expressed as percentage
Ki dimensionless K-factor, ratio of DH to DP, ideal
Ky ft[(1b/Ib-mol)(in. Type S pitot tube constant,
Hg)]"”
s[(°R)(in. H20)]'? | = 85.49
Lp cfm Measured post-test leakage rate of the sampling train
Ma Ib./Ib.-mole Molecular weight of gas at the DGM
M Ib./Ib.-mole Molecular weight of gas at the stack
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NOMENCLATURE

Symbol Units Description
Mw Ib./Ib.-mole Molecular weight of water,
=18.0
Manalyte mg Mass of analyte in the sample
n dimensionless Number of data points
P MMBtu Fuel firing rate
Poar inches Hg Barometric pressure at measurement site
Pinput tons/hour Process dry mass input rate
Pe inches H,O Gauge (static) pressure of stack gas
Pm inches Hg Absolute pressure of meter gases
P inches Hg Absolute pressure of stack gases
Psta inches Hg Standard absolute pressure
=29.92
Q. cfm Volumetric flow rate of actual stack gas
Qsa dscfm Volumetric flow rate of dry stack gas, standardized
R (in. Hg)(ft*) Ideal gas constant,
(Ib-mole)(°R) =21.85
RA percent Relative accuracy
RE percent Removal efficiency
RM ppm Average reference method concentration
Iw Ib/mL Density of water,
=0.002201
Ia g/mL Density of acetone,
=0.7899
Sd dimensionless Standard deviation
Tm °R Absolute temperature of dry gas meter
Ts °R Absolute temperature of stack gas
Tsta °R Standard absolute temperature,
=528
t0.975 dimensionless 2.5 percent error t-value
tm °F Temperature of DGM
ts °F Temperature of stack gas
0 minutes Total sampling time

ED_012958_00010534-00046




NOMENCLATURE

Symbol Units Description

Vie mL Total volume of liquid collected

Vm def Volume of gas sample as measured by the DGM

Vunstdy dscf Volume of gas sample as measured by the DGM,
standardized

Vwstd) scf Volume of water vapor in the gas sample, standardized

Vs ft./sec Velocity of stack gas

Y dimensionless DGM calibration coefficient

Ye dimensionless DGM calibration check value

Yw dimensionless Reference (wet) gas meter calibration coefticient

% CO2 percent Percent COx by volume, dry basis

% O2 percent Percent O, by volume, dry basis

% N2 percent Percent N> by volume, dry basis
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APPENDIX D

FIELD DATA

SEE ATTACHED CD FOR COMPLETE MONITOR DATA
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Advanced Industrial Resources, Inc.

Field Data Sheet

Client: Green Bay MSD Test Date: March 18, 2020
Location: Green Bay, WI Console ID: C-016
Source: FBI Stack 08 Y, /AHg:  0.959 1.918
Test Team: JL, AS, CJS, SS, DK Sampling Bex ID: B-16
EPA Methods: 1,2,3,4, 5, 6¢, Te, 10, 26a Probe Assembly ID: P3-02
D, (in.): 23.625 b, (in.): 0.210
% O, 8.42 Assumed B, 0.0
% CO, 10.38 Py (in. Hg): 29.51
Start Run: 11:50 AM p, (in. H,0): -0.35
End Run: 12:53 PM Minutes/Point: 5.0
Run Number: 1 K-Factor: 2.0
Inches H,O Temperature Readings (°F)
EARIRS S
Point Meter Ap AH ap)”? t, Probe Filter L?St b Bwi Yacuum
(deh) Impinger | Average | CPM | (in. Hg)
1 419.938 0.68 1.36 0.825 114 255 251 68 80 249 2
2 423.25 0.72 1.44 0.849 115 256 252 62 80 252 2
3 426.67 0.76 1.52 0.872 116 257 253 57 80 253 2
4 430.48 0.78 1.56 0.883 113 256 252 57 82 254 2
5 433.75 0.77 1.54 0.877 113 255 260 58 83 254 2
6 437.13 0.80 1.60 0.894 114 256 257 60 84 255 2
7 440.69 0.75 1.50 0.866 111 254 256 61 84 256 2
8 44421 0.82 1.64 0.906 113 256 254 62 85 254 2
9 447.85 0.85 1.70 0.922 116 257 255 63 87 255 2
10 451.53 0.86 1.72 0.927 117 256 256 63 87 256 2
11 455.26 0.85 1.70 0.922 116 254 255 65 88 254 2
12 458.73 0.81 1.62 0.900 114 254 256 66 89 256 2
End 462.546
Total moisture collected (mL): 12.0
Theeoretical maximum meisture collection at saturation (ml): 92.7
Pre System Leak Check (cfm): 0.000
Post System Leak Check (cfm): 0.000
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Advanced Industrial Resources, Inc.

Field Data Sheet
Client: Green Bay MSD Test Date: March 18, 2020
Location: Green Bay, WI Console ID: C-016
Source: FBI Stack 08 Y, /AHg:  0.959 1.918
Test Team: JL, AS, CJS, SS, DK Sampling Bex ID: B-16
EPA Methods: 1,2,3,4,5,6¢, 7¢, 10, 26a Probe Assembly ID: P3-02
D, (in.): 23.625 b, (in.): 0.210
% 0, 8.877 Assumed B 3.0
% CO, 9.836 Py (in. Hg): 29.51
Start Run: 1:15PM p, (in. H,0): -0.35
End Run: 2:19 PM Minutes/Point: 5.0
Run Number: 2 K-Factor: 2.0
Inches H,O Temperature Readings (°F)
EARIRS S
Point Meter Ap AH ap)”? t, Probe Filter L?St b Bwi Yacuum
(deh) Impinger | Average | CPM | (in. Hg)
1 462.594 0.75 1.50 0.866 113 256 255 68 85 240 2
2 466.11 0.72 1.44 0.849 114 255 257 56 86 243 2
3 469.51 0.75 1.50 0.866 115 256 256 55 86 242 2
4 47294 0.79 1.58 0.889 114 253 255 59 86 243 2
5 476.83 0.78 1.56 0.883 112 254 255 59 86 244 2
6 480.09 0.73 1.46 0.854 111 255 256 60 88 246 2
7 483.56 0.76 1.52 0.872 110 256 254 60 88 249 2
8 487.09 0.80 1.60 0.894 111 256 254 61 88 249 2
9 490.75 0.82 1.64 0.906 112 256 255 60 89 250 2
10 494.47 0.85 1.70 0.922 110 255 256 60 90 252 2
11 498.15 0.84 1.68 0.917 111 256 255 61 91 253 2
12 502.03 0.85 1.70 0.922 109 256 256 61 91 252 2
End 505.475
Total moisture collected (mL): 13.0
Theeoretical maximum meisture collection at saturation (ml): 85.6
Pre System Leak Check (cfm): 0.000
Post System Leak Check (cfm): 0.000
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Advanced Industrial Resources, Inc.

Field Data Sheet
Client: Green Bay MSD Test Date: March 18, 2020
Location: Green Bay, WI Console ID: C-016
Source: FBI Stack 08 Y, /AHg:  0.959 1.918
Test Team: JL, AS, CJS, SS, DK Sampling Bex ID: B-16
EPA Methods: 1,2,3,4, 5, 6¢, Te, 10, 26a Probe Assembly ID: P3-02
D, (in.): 23.625 b, (in.): 0.210
% 0, 7.897 Assumed B 3.0
% CO, 10.505 Py (in. Hg): 29.51
Start Run: 2:50 PM p, (in. H,0): -0.35
End Run: 3:54 PM Minutes/Point: 5.0
Run Number: 3 K-Factor: 2.0
Inches H,O Temperature Readings (°F)
EARIRS S
Point Meter Ap AH ap)”? t, Probe Filter L?St b Bwi Yacuum
(deh) Impinger | Average | CPM | (in. Hg)
1 505.551 0.70 1.40 0.837 110 257 255 68 86 244 2
2 508.91 0.75 1.50 0.866 111 256 255 57 86 256 2
3 512.46 0.79 1.58 0.889 112 255 256 57 86 256 2
4 516.17 0.79 1.58 0.889 114 256 255 60 89 254 2
5 519.65 0.80 1.60 0.894 113 256 255 61 89 256 2
6 523.41 0.75 1.50 0.866 112 255 254 61 89 250 2
7 526.72 0.78 1.56 0.883 112 255 256 61 90 251 2
8 530.16 0.81 1.62 0.900 114 256 255 62 90 250 2
9 533.87 0.84 1.68 0.917 116 257 256 62 91 252 2
10 537.50 0.85 1.70 0.922 115 256 254 63 91 250 2
11 541.25 0.86 1.72 0.927 114 257 253 63 91 251 2
12 544.96 0.82 1.64 0.906 111 255 254 64 92 250 2
End 548.637
Total moisture collected (mL): 14.0
Theeoretical maximum meisture collection at saturation (ml): 88.6
Pre System Leak Check (cfm): 0.000
Post System Leak Check (cfm): 0.000
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Advanced Industrial Resources, Inc.
Method 23 Field Data Sheet

Client: Green Bay MSD Test Date: March 19, 2020
Location: Green Bay, W1 Console ID: C-16
Source: FBI Stack 08 Y./ AHg: 0959 1.918
Test Team: JL, AS, DK, SS, CJS Sampling Bex ID: B-16
EPA Methods: 1,2,3A,4 &23 Probe Assembly ID: P3-02
D, (in.): 23.625 D, (in.): 0.210
% O, 8.937 Assumed B, 2.0
% CO, 10.034 Py (in. Hg): 29.37
Start Run: 7:30 AM p, (in. H,0): -0.34
End Run: 10:36 AM Minutes/Point: 15.0
Run Number: 1 K-Factor: 2.0
Inches H,0 Temperature Readings (°F)
Point Meter Ap AH | (ap)™? t, Probe | Filter | o XAD | Vacuum
(dcf) Impinger | Average | Trap | (in. Hg)
1 548.860 0.74 1.48 0.860 110 258 254 68 82 51 2
2 559.15 0.73 1.46 0.854 111 254 254 52 84 50 2
3 569.39 0.75 1.50 0.866 114 255 254 50 86 50 2
4 579.73 0.76 1.52 0.872 115 255 253 50 89 49 2
5 590.02 0.74 1.48 0.860 113 256 254 51 91 50 2
6 600.12 0.71 1.42 0.843 110 253 254 52 93 50 2
7 610.50 0.75 1.50 0.866 110 252 255 52 94 51 3
8 621.19 0.80 1.60 0.894 113 251 256 53 93 52 3
9 632.22 0.86 1.72 0.927 113 250 255 54 93 52 3
10 643.01 0.84 1.68 0.917 115 252 255 55 93 55 3
11 654.21 0.81 1.62 0.900 114 253 256 56 93 55 3
12 665.19 0.80 1.60 0.894 111 254 255 56 94 56 3
End 675.437
Total moisture collected (ml): 30.0
Theoretical maximum meoisture collection at saturation (ml): 256.3
Pre System Leak Check {(cfm): 0.000
Post System Leak Check (cfm): 0.000
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Advanced Industrial Resources, Inc.
Method 23 Field Data Sheet

Client: Green Bay MSD Test Date: March 19, 2020
Location: Green Bay, W1 Console ID: C-16
Source: FBI Stack 08 Y./ &Hg: 0959 1.918
Test Team: JL, AS, DK, §S, CJIS Sampling Box ID: B-16
EPA Methods: 1,2,3A,4&23 Probe Assembly ID: P3-02
D, (in.): 23.6 D, (in.): 0.210
% O, 8.934 Assumed B, 2.0
% CO, 9.972 Py (in. Hg): 29.37
Start Run: 11:15 AM p, (in. H,0): -0.34
End Run: 2:20 PM Minutes/Point: 15.0
Run Number: 2 K-Factor: 2.0
Inches H,O Temperature Readings (°F)
Point Meter Ap AH (Ap)"? t, Probe Filter L?St fm XAD V.acuum
(dct) Impinger | Average Trap (in. Hg)
1 675.610 0.78 1.56 0.883 111 256 242 59 85 60 3
2 686.19 0.83 1.66 0.911 114 254 254 50 85 49 3
3 697.34 0.83 1.66 0911 116 255 254 46 87 46 3
4 708.31 0.82 1.64 0.906 115 254 255 46 90 45 3
5 718.91 0.90 1.80 0.949 114 255 256 48 91 46 3
6 729.98 0.76 1.52 0.872 109 256 256 49 92 46 3
7 740.68 0.72 1.44 0.849 111 254 254 51 93 47 3
8 750.89 0.76 1.52 0.872 113 255 254 50 93 48 3
9 761.55 0.77 1.54 0.877 116 255 254 51 93 49 4
10 772.29 0.73 1.46 0.854 116 254 255 53 93 50 4
i1 782.46 0.72 1.44 0.849 115 256 254 54 93 51 4
12 793.02 0.72 1.44 0.849 109 254 255 54 93 52 4
End 802.749
Total meisture collected (mL): 30.0
Theoretical maximum moisture collection at saturation (ml): 264.2
Pre System Leak Check (cfm): 0.000
Post System Leak Check (cfm): 0.000
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Advanced Industrial Resources, Inc.
Method 23 Field Data Sheet

Client: Green Bay MSD Test Date: March 19, 2020
Location: Green Bay, W1 Console ID: C-16
Source: FBI Stack 08 Y./ &Hg: 0959 1.918
Test Team: JL, AS, DK, §S, CJIS Sampling Box ID: B-16
EPA Methods: 1,2,3A,4&23 Probe Assembly ID: P3-02
D, (in.): 23.625 D, (in.): 0.210
% O, 8.780 Assumed B, 2.0
% CO, 9.757 Py (in. Hg): 29.37
Start Run: 2:50 PM p, (in. H,0): -0.34
End Run: 5:57 PM Minutes/Point: 15.0
Run Number: 3 K-Factor: 2.0
Inches H,O Temperature Readings (°F)
Point Meter Ap AH (Ap)"? t, Probe Filter L?St fm XAD V.acuum
(dct) Impinger | Average Trap (in. Hg)
1 802.875 0.72 1.44 0.849 110 255 254 68 86 68 3
2 813.41 0.75 1.50 0.866 111 255 255 61 86 60 3
3 824.10 0.77 1.54 0.877 115 255 254 55 88 53 3
4 835.35 0.75 1.50 0.866 116 254 255 51 89 49 3
5 845.89 0.71 142 0.843 114 255 255 51 91 48 3
6 856.39 0.69 1.38 0.831 113 254 255 52 92 49 3
7 866.46 0.78 1.56 0.883 108 255 254 52 92 50 3
8 877.61 0.82 1.64 0.906 109 256 253 52 92 51 3
9 889.10 0.83 1.66 0911 113 255 254 53 93 51 4
10 899.78 0.84 1.68 0.917 116 255 256 53 93 50 4
i1 910.50 0.82 1.64 0.906 114 254 255 54 94 51 4
12 922.98 0.79 1.58 0.889 113 255 255 54 94 51 4
End 932.879
Total meisture collected (mL): 39.0
Theoretical maximum moisture collection at saturation (ml): 265.1
Pre System Leak Check (cfm): 0.000
Post System Leak Check (cfm): 0.000
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Advanced Industrial Resources, Inc.

Field Data Sheet
Client: Green Bay MSD Test Date: March 19, 2020
Location: Green Bay, WI Console ID: C-009
Source: Incinerator 1 Outlet Y./ AHg: 0982 1.640
Test Team: JL, CJS, AS, DK, SS Sampling Box ID: B-09
EPA Methods: 1,2,3A,4 &29 Probe Assembly ID: P4-02
D, (in.): 23.625 D, (in.): 0.200
% 0, 8.937 Assumed B 2.0
% CO, 10.034 Py, (in. Hg): 29.37
Start Run: 7:30 AM pg (in. H,0): -0.34
End Run: 10:36 AM Minutes/Point: 15.0
Run Number: 1 K-Factor: 1.4
Inches H,O Temperature Readings (°F)
EARIRS S
Point Meter Ap AH (ap)"”? t Probe Filter L?St fn Froit Yacuum
(deh) Impinger | Average | CPM | (in. Hg)
1 362.856 0.71 0.99 0.843 111 249 256 68 78 1
2 372.52 0.79 1.11 0.889 112 250 258 58 80 1
3 382.75 0.83 1.16 0911 113 248 261 56 82 1
4 392.69 0.85 1.19 0.922 116 249 262 56 84 1
5 402.88 0.84 1.18 0.917 114 250 263 57 84 1
6 413.24 0.80 1.12 0.894 112 251 262 57 86 1
7 423.56 0.72 1.01 0.849 111 251 260 57 88 1
8 433.81 0.75 1.05 0.866 114 250 261 58 88 1
9 444.02 0.78 1.09 0.883 115 252 262 59 89 1
10 45391 0.75 1.05 0.866 116 253 261 60 88 1
11 463.75 0.74 1.04 0.860 115 254 260 61 88 1
12 473.94 0.69 0.97 0.831 112 252 261 61 88 1
End 482.478
Total Moisture Collected (mL): 30.0
Theoretical maximum meisture collection at saturation (ml): 258.2
Pre System Leak Check (cfm): 0.000
Post System Leak Check (cfm): 0.000
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Advanced Industrial Resources, Inc.

Field Data Sheet
Client: Green Bay MSD Test Date: March 19, 2020
Location: Green Bay, WI Console ID: C-009
Source: Incinerator 1 Y./ AHg: 0982 1.640
Test Team: JL, CJS, AS, DK, SS Sampling Box ID: B-09
EPA Methods: 1,2,3A,4 & 29 Probe Assembly ID: P4-02
D, (in.): 23.625 D, (in.): 0.200
% O, 8.934 Assumed B 2.0
% CO, 9.972 Py (in. Hg): 29.37
Start Run: 11:15 AM p, (in. H,0): -0.34
End Run: 2:20 PM Minutes/Point: 15.0
Run Number: 2 K-Factor: 1.4
Inches H,O Temperature Readings (°F)
TIILCT -
Point | eter Ap AH | (ap)® t, Probe | Filter | "™ o p.s | Vacuum
(deh) Impinger | Average | CPM | (in. Hg)
1 482.830 0.72 1.01 0.849 110 250 253 57 83 1
2 492.46 0.75 1.05 0.866 113 250 260 51 82 1
3 502.53 0.74 1.04 0.860 115 252 263 48 84 1
4 512.49 0.76 1.06 0.872 115 253 262 48 86 1
5 522.06 0.76 1.06 0.872 114 250 260 49 88 1
6 532.09 0.70 0.98 0.837 110 251 260 49 88 1
7 541.25 0.76 1.06 0.872 109 248 260 50 88 1
8 551.16 0.82 1.15 0.906 112 248 261 51 89 1
9 561.84 0.86 1.20 0.927 116 249 260 51 89 1
10 572.63 0.85 1.19 0.922 115 247 261 52 89 1
i1 582.99 0.81 1.13 0.900 114 248 261 52 89 1
12 593.41 0.79 1.11 0.889 110 249 262 53 90 1
End 603.548
Total Moisture Collected (mL): 38.0
Theoretical maximum moisture collection at saturation (ml): 254.3
Pre System Leak Check (cfm): 0.000
Post System Leak Check (cfm): 0.000
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Advanced Industrial Resources, Inc.

Field Data Sheet
Client: Green Bay MSD Test Date: March 19, 2020
Location: Green Bay, WI Console ID: C-009
Source: Incinerator 1 Outlet Ym/DH@: 0.982 1.640
Test Team: JL, CJS, AS, DK, SS Sampling Box ID: B-09
EPA Methods: 1,2,3A,4&29 Probe Assembly ID: P4-02
D, (in.): 23.625 Dn (in.): 0.200
% O, 8.780 Assumed Bws: 2.0
% CO, 9.757 Pbar (in. Hg): 29.37
Start Run: 2:50 PM pg (in. H20): -0.34
End Run: 5:57 PM Minutes/Point: 15.0
Run Number: 3 K-Factor: 1.4
Inches H,O Temperature Readings (°F)
[ANTIES 3 7
Point | ieter Ap AH (ap)"” t, Probe | Filter | = f v.i, | Vacuum
(deh) [wpinger | Average | CPM | (in. Hg)
1 603.792 0.80 1.12 0.894 112 250 260 68 83 1
2 614.65 0.81 1.13 0.900 114 251 262 57 84 1
3 624.31 0.87 1.22 0.933 117 252 263 53 85 1
4 635.69 0.84 1.18 0.917 114 251 262 51 87 1
5 645.61 0.80 1.12 0.894 112 252 263 51 87 1
6 655.79 0.79 1.11 0.889 110 251 264 52 88 1
7 665.74 0.72 1.01 0.849 109 250 264 52 88 1
8 675.28 0.73 1.02 0.854 112 251 263 53 89 1
9 685.42 0.77 1.08 0.877 115 250 262 53 89 1
10 694.69 0.75 1.05 0.866 116 251 263 55 89 1
11 704.21 0.75 1.05 0.866 115 252 262 55 89 1
12 714.95 0.70 0.98 0.837 113 251 263 56 90 1
End 723.669
Total Moisture Collected (mL): 43.0
Theoretical maximum moisture collection at saturation (ml): 256.5
Pre System Leak Check (cfm): 0.000
Post System Leak Check (cfm): 0.000
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Advanced Industrial Resources, Inc.

Cyclonic Flow Absence Verification Field Data
EPA Method 1

Client: Green Bay MSD Date: March 18, 2020
Location: Green Bay, WI D, (in.): 23.6
Source: FBI Stack 08 A, (ft)): 3.04
Test Team: IL, AS, CJS, SS, DK D, (in.): 0.210
Probe ID: P3-02 A, (fE): 0.000241
C,: 0.84
tn (°F): 80 . Point | . Ap @
Console ID: C-016 (in. H,0)|(degrees)

Yot 0.959 1 0.0 0.0

AH 5t 1.918 2 0.0 5.0

Assumed B: 3% 3 0.0 0.0

Py.. (in. Hg): 29.51 4 0.0 0.0

S 0.0 0.0

6 0.0 0.0

Change Ports

1 0.0 0.0

2 0.0 0.0

3 0.0 5.0

4 0.0 0.0

S 0.0 0.0

6 0.0 0.0
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Advanced Industrial Resources, Inc.
Source Description Sheets

Client: Green Bay MSD Date: March 18, 2020
Location: Green Bay, W1 Test Team: JL, AS, CJS, SS, DK
Source: FBI Stack 08

D, (1n;): 0.210 Point | . Ap t
A, (ft): 0.000241 (in. H,0)| (°F)
D, (in.): 23.625 1 0.67 114
A, (ft’): 3.04 2 0.68 115
Length A (in.): 47.3 3 0.70 115
Length B (in.): 189 4 0.75 114
tamp (CF): 85 5 0.76 115
Assumed B,: 3% 6 0.73 115

Py, (in. Hg): 29.51 Change Ports
P, (in. H,0): -0.35 1 0.74 115
% O,: 9% 2 0.77 115
% COy: 10% 3 0.76 114
Console ID: C-16 4 0.78 114
Y: 0.959 5 0.80 113
AHg: 1.918 6 0.79 114
C,: 0.84
K-Factor: 2.0

Digital Photograph of Source Not Available
Sketch of Stack

< =V >

Sampling Location

a> |

< =
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Traverse Point Locations
for
Green Bay MSD
FBI Stack 08

23.6 Inch Diameter Stack
Two Ports at 90°

Distance from
Sampling Point Stack Wall (inches)
1 1.0
34
7.0
16.6
20.2
22.6

N U B ON N
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- Advanced Industrial Resources, Inc.

Field Data Sheet
Client:  (reea Eawu Asd . Test Date: 2~ Jf -2 020
Location:  (hreeq I?“”gL 1oL Console ID: - p—pl{,
- LN ’ .
sorc: __ FRT ko Jfe LOulel  YolMlg o 459 .~ 7.9/p
TestTeam: L A (T¢ si, ¢k Sampling Box ID: f -l
EPA Methods: (-5 20,4 Probe Assembly ID: P7- o
D, (in.): 23. (25 D, (in.): 0.z2)e
% 0, .Y Assumed B, el GV (™
Yo COZ [0. ?? Pb;lr (i“' Hg)' 29!‘] ‘
Start Ran: {IsB P (i H 0 - 0,2
End Run: 1L Ay Minutes/Point: ‘ 50
Run Number: ( ) . K-Factor: 2.0
Inches H,O Temperﬁture Readings (°F)
Meter Last tm Tilter |Yacuum
Point Ap AH ts Probe |Filter Box Iniaser et Exit .
(dcg mpinger Ilf?leot Outlet (M5 or GEI) {in. Hg)
11 U6, 908 10.bY [ 130 | 1Y X TS by | & | To [299 | 2
2 ugz. .28 0.7 .49 1 iC e 2% loT o o 25t | ¢
3 Yy26. L7 10.76 87 G 277 25 2 o £ el '
4 Yo 4yx 10.7% | 1.56 1 112 e 2L $7 $2 3z 25 vl 2
5 | 4383.2 5 0-32 li1.59 L1i7 258 | 2o| S% 32 R 7 Y |2
6 $37.13 o.¥0 | 6o |11Y e s Lo 2y 2y X Sl
7 »
8
9
10
11
12
Change Ports
I 1440 (4 lo.74 1 1.8 | 11 L&Y 246 {of &Y £Y 18 | T
2 Y4, 2({ |O.-87 [1.6Y | i1¥ 256 259 | 2 | 95 ¥ oY | 2
3 Y¥2,. 25 10.35 | .70 (14 157 2881 (3 g7 £ 2rf e
4 Y3, 43 0-'?(2_’ X NIF S C 25 b 3 g2 g2 256G 2
5 st o, 38 1120 TS 25 250 | (a5 PP gy 25 | =
6 Ueg. 22 lo. 21l 1.62 |19 26Y | 256 | GG v9 29 258 |2
7
3
9
10
11
12
End Y (0 2. Sq‘fG
Mloisture Coltected (g) Pre-Run Leak Checks (defm @ "Hg)
~ Initial Final Net Sampling Line: ¢, 005 @ (0"
Body:| 200.0 |{0f.2 | §.0o Pitot A: yd
Silica Gel:] 2000 | 204 Y Pitot B: v
Gel Number: i Total:] 1% '
Post-Run Leak Checks {defm @ "Hg)
Sampling Line: 0. 0 00 @ £
Pitot A: [
Silica Gel Desc. (initial):  Jg Plae  Fit . Pitot B: .
Silica Gel Dese. (final): Ardy e ) , '
Test Team Leader Review: g Reagent It Q. ¢ 4) H,$0y LotNo: 17/Gpo74
Data Entry Review: ﬁl/ Reagent2: Aeelsne LotNo: ) §279P
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Client;
Location:
Source;

Test Team:
EPA Methods:
D, (in.}:

% 0,

% CO,
Start Run:
End Run:
Run Numbey:

Advanced Industrial Resources, Inc.

Greea Boy pvosd)

Greea Foi, WL

FBZ

TC, As 0K 5 CT§

(-£ /264

27. L0

§.827

9.856

215"

1119

tocte { Oukled)

Field Data Sheet
Test Date: -1 2020
Console 1D: C—off
Yo/AHg:_ 9, 95% /(. 91P
Sampling Box ID: 7-16
Probe Assembly 1D: T
D, (in.): . 11
Assumed B, ? %
Py, (in. Hg): 29.57¢
Py (in. H,O): ~0.25
Minutes/Point: 5.0
K-Factor: 2.0

(2)

Inches H,O Temperature Readings (°F)
eter Last t Filter | vyacuum
Poiut Ap AH t, Probe |Filter Box ) Exit .
{(defy Tmpinger Inlet Outlet (M5or | {in. Hg)
) g
1 1 462,899 1078 1.5« | 113 106 |25 L2 £ £ ye | 2
2 | Yl (1 .22 | t-4Y | {14 25r | 2857 SG P6 £ 23 z.
3 1 U49. 5] 0.25 | t.ro 1y 256 | 256 | g4 6 PG 242 | Z
4 422.99 0.3% |i1.c2 | iy 257 s | £t gé g 24 ¥ T
5 Y. Y2 1p. 20 11.56 [z 154 v | 5T £6 26 244 2
6 Yeo.04 | 0,73 [ 140 1Ll W | 2wk| (O gr 3P 246 1
7
3 - T
9
10 _
11
12
Change Ports
1 W . §6 In. 76 1 1. £ b 2156 Y e £ £E 249 Z
2 H§.09 10.00 | (. Go | 11 ¢ 2ol 254 Gt | BP 29 245 ] 2
3 Yyqe. 25 |0, 82 | LY |12 256 | 208 (o | 89 £9 zfol 1
4 qd49.M7 10. %8 | {20 | 410 284 2V o | F° 7o (22 W 2
5 AL IS O. %Y 1. L% 11 256 | 2548 Gt 41 ¢f 287 A
6 £or.03 0.8 1 ne| pf% 2 25 by q¢ g¢ 2vE | 2
7
3
9
10
[§
12
End | $*o8 474"
Moisture Collected (g) Pre-Bun Leak Checks (defm @ "Hg)
Tnitial Final Net Sampling Line: 0.000 @ 5"
Body] 2.00.&{208.0 | ¢ O Pitot A: 1
Silica Gel:|  200.0 290% 5 Pitot B: /
Gel Number: Total:] 1%
: Post-Run Leak Checks (defm @ "Hg)
Sampling Line: ¢P.ooco@ £
Pitot A: v
Silica Gel Dese. (initial):  Fliee Pitet B e
Silica Gel Desc. (final)y A, L e¢

Test Team I.eader Review:

Data Entry Review:

LotNo: (4] £ 0oy
LotNo:  j§278%

Reagent 1: @1 &) #f. S0y
FEa
Reagent2: A.ofo ae

REV021717
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Advanced Industrial Resources, Inc.
Field Data Sheet

Client: Gr‘eg_,_ fw AA_Sﬂ Test Date: 3= (f -LoLO
Location: (L ree ]?MJ‘ (7. Console ID: ¢ ~of G
Source: BT st oclke (OwHe,ﬁ Yn/ABg: 0,959 ./ 1.5(%
Test Team: J(_ S5 A4 Ts. JK Sampling Box ID: B-16
EPA Methods: ' /-_r' 26 A Probe Assembly ID: Fi-otl
D, (in.): 127 . .25 D, (in.): 0. Lo
% O, 2.%47 Assumed B 7L
Y% CO, 10,528 Py (in. Hg): 29 0
Start Run: 40— Y6 TAL p, (in. H,0)%: -0,
End Run: 1£sy Minutes/Point: §s.0
Run Number: @ K-Factor: .
Inches H,O Temperature Readings (°F)
Meter Last fm Filter |vacuum
Point Ap | AH £, Probe |Filter Box| Exit
(def) Impinger | Inlet Outlet Msor | (in. He)
. TERML
L |so8 s8] 10.20 | 1,40 |]jo 252 | 155 (& | 86 £C 1 z2vH | 2
2 1 s08.61 |0.285 | 1.£O | jif | 254 £2 ¥l A 45 | T
3 | g1t gl [0.%% | £V | 258 256 | €7 Pt P 246 | 2
4 | Sl (2 0.7 | 1.8% |1y ut | 2855 | Lo &9 £9 Ys | 2
5 $19. L5 10.8%0 | Lol i7 2 | a5t (o] 34 3G X7 A
6 | ¢23.41 |o.75 | j.sD | 12 WL | 209 ] et | 89 ¢ e | 2
7
3
9
10
1l
2
Change Ports
L 526.2% [0.28 4.5 | (12 254 LG | (ol 40 A=) ¥ |2
2 £20.0 |o. &) | [. L% |14 2801 2688 | (o2 gc | %o 250 |z
3 £32.87 lp. @Y 1t 68 1i16 152 25| (o2 q/ 7/ ST |2
4 £37. €0 0.35 | .22 | 115 150 Y | (od gf vl 28 |2
5 i1y D, 8} .01 1y 257 AP &2 41 g/ 251 2
6 $9Y9-9C | o P2 | (.G | 11} 15 gy Lt 94 42 e |
5
8
9
10
11
12
End Y8 (37
Moisture Collected (g) Pre-Run Leak Checks (defm @ ‘;{Ig)
Initial Final Net Sampling Line: 2, 003G 5~
Body:l 200. 0| 207. 0| <. 0 . Pitot A: s
Silica Gel:|  200.0 2079 M Pitot B: i
Gel Number: Total:| 14
Post-Run Leak Checks (defm @ "Hg)
Sampling Line: . 0ee @ 57
o Pitot A: o
Silica Gel Desc. (initial): Sl Al | Pitot B:
Silica Gel Dese. {final): A ak er : ,
Test Team Leader Review: ) Reagent 1: ) ﬁJ H.$ Oy Lot No: fﬁ [ 007 Y
Data Entry Review: ﬁ/ Reagent 2: Acelone LotNo:  J9278P
REV021717

ED_012958_00010534-00063




Advanced Industrial Resources, Inc.

Field Data Sheet
CQlient: Greea fouy ALf Test Date: 7~ 34 -20Lo
Location:  (preea ﬁaf,, W Cousele 1D: 6~ Olls
Source: FETL sfack [Owﬂd") Y. /AHg O.48¢ '/ ].41 %9
Test Tean:  F . A8 JK 355, ¢T¢ Sampling Box 1D: - g~/
EPA Methods: ot ! Probe Assembly ID: P2 - 01
D, (in.): 22. 2Y ' B, {in.)y: O. 210
% 0, P 937 Assumed B 1%
% CO, 10, 03Y Py (in. Hg): 29.32
Start Run: O?20 Pg (in. H, O ~ o T4
End Run: 101, Minutes/Point: 1$ o
Run Number: (1) i-Factor: L.0
Inchies H,0 Temperature Readings (°F)
Meter -] Last te ¥ iit?" Vacuum
Point| Ap Al t, Probe |Filter Box Exit
(defy Impingey Inlet Outlet M5or | (in. Hg)
. QT xAd
L | e4p.g60 1079 11.4% | 1o 258 | 1S (oR | B2 8% WA 2 |51
2 1 gs9.18 (1073 | 1.46 | 111 289 244 S 7Y 24 w /A t $O
3 1569..37 1075 | 1504 ({4 S5 25 fo v A 36 MlA T Ex
4 1 £99.93 0.7 | 1.€2 | IS | 2¢5 | 253 | fo | Q49 ¥ W/A | 2 Yi_
5 | £40. 0t 0.74 | .48 | 113 256 | vy st 41 3¢ M/A 1t So
6 | %00.12 O. 20 [ 19y 1 g | 2537 | 254 | ¢ CE 5% | N/A z_ lvo
5
8
9
10
Ly
12
Change Ports )(f?ﬁ
1 [ Gile.so |95 | I-Fo | (2 2% ] 287 52 | G 94 M LA I
2 le2) 19 |0, %0 | [ bo| 13 2571 25l 53 43 i AA N
3 7.2 lo. 86| 1,72 {12 250 28C | 54 93 92 McAl 7 Kk 2
4 | pY3.of |o.g4 | (-GR| fir 25t | S8 | LS 23 9.7 MeA | 3 5
5 osH . 21 0. 71 (.61 [ty 173 e $6 77 75 AlCA T__les
6 | blS$./9 | p. 0] [-o] 1 725 | L5% [ 51 4 WAl 2 T
7
8
9
10
11
12
End | (07537 _
Moisture Collected {g) Pre-Run Leak Checks (defin @ ""Hg)
Initial Final Net . Sampling Line: 0. 000 @ so’
Body:| jeo. 0 |ldb. o 1.49.© Pitot A:
Silica Gel:]  200.0 200 [A Pitot B: v
Gel Number: Total:{ 30 ‘
Post-Run Leak Checks (sfefm @ "Hg)
Sampling Line: ¢, ooo @ § "
: Pitot A: :
Silica Gel Dese. (initialy:  Elwe Pitot B: 7
Silica Gel Desc. {final): b ef :
Test Team Leader Review: ) Reagent 1: /46 cx)“o AL LotNo:, /42785
Data Entry Review: % / Reagent2:  Ade Cf, Lot No: €799 (97
Tolnene 17359163
— —REVO2T717
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Advanced Industrial Resources, Inc.
Field Data Sheet

Client: lorees Bav, Arvsd TestDate: 2~ /4 ~20120

Location: /o reen Faw, . WL Console ID: C-o0/l
Source: BT S‘f-r_dzi {Outie ) Y,/AHg: p 959 ’/ (. 91p
Test Team: 7¢  As G  (LJC 35 Sampling Box ID: ‘ =1l
EPA Metheds: l 'ﬂ/t ‘23‘ ' Probe Assembly ID: FPi-o2
D, (in.): 23.L25 P, (in.): . 216
% O, X.93Y4 Assumed B, 2
% CO;, 9.97L Py, (in. Hg): 2%9.37
Start Run: Wig p, (in. H,O): -0.2Y
End Run: " jdio Minutes/Point: i o
Run Number: C 2 ? K-Factor: 2.0 )
Inches H,O Temperature Readings (°F) X ;4 ﬂ
Meter ‘ Last ' tm ‘E‘“ﬂ Vaecuum
Point Ap AH t, Probe |Filter Box| - Bt |
(def) ) Impinger Inlet Outlet @dSer | (in, Hg)
SRA— :
L1 615610 0.72 11,561 11} 256 | 242 | 19 X5 [Xs Lo 3
2 8.5 2.2z |10 (Y 2y | a5y 5o A 35" q49 2
3 99,24 [0.33 | .Gl | [{l 258" | 28% | ME 57 £z 4l z
4 70x. 31 jo.8% | Y] (15 54 25 | Hie 40 e o i S
5 7i8.51 | p.% | {.bol (14 255 e | Hp 9/ 71 4l s
6 219.92 | @.76] (.52 | (09 256 5G] “s i 7 Y | 3
7
8
9
10
i
12
Change Porls
] YO P | 0.7 | (.44 | 144 254 254 | 1 93 §3 v7 3
2 5. 889 16. 76 f.er | o143 285 e B iz 9.7 e g
3 761551 0.9 | (.84 | {fC 155 15y | 5 93 93 Hg i
4 772%.29 0.722 90, 116 15y L8 e ey 43 [ 5o Y
5 282. 40 | o.v1 W~ [1s 256 | 8 S | 4% 92 s( 9
6 793 .02 O. 71 |M{4-aF 10§ 164 irs £4 97 73 2 o
7
8
9
10
11
12
fnd | R02.749
' Muoisture Collected (g} Pre-Run Leak Checks (defm @ "Hg)
Initial Final Net Sampling Line: ¢, oo0@ £
Body:| {@0.0 12{.0 | 25 .~ Pitot A:
Silica Gel:{ 2000 | 20% 5 Pitot B: e
Gel Number: Total: 3Q

Post-Run Leak Checks (defim @ "Hg)
‘ Sampling Line: 0. coo @ £
. Pitot A1 i
Silica Gel Drese. (initial): Flose Pitot B: i
Silica Gel Desc. (final): 4., bet

Test Team Leader Review: 2 : Reagent 1 ACWM LotNo:  [G2788

Data Entry Review: Reagent 20 Ade iy Lot No: (,‘7Zﬁ iR

Toluwe /835
Jolwenre \ﬁ\%?}’z
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Advanced Industrial Resources, Inc.

Field Data Sheet
Client: (rees Bay Atsy Test Date: 7-19 - 2020
Location: Greea KMJ Wz Console ID: c~of(
Source: FRP  Stack (Ounted Yo/Mg 9,459 1919
Test Team: TL, A5 ¢5 ¢ pF  Sampling Box ID: g~
EPA Methods: V13 ' Probe Assembly ID: P3-01
D, (iny 3. (1S D, (in.): 0. tle
% O, g.79 Assumed B, A
% CO, 2.757 P (in. Hg): 76 .37
Start Run: 145 P, (n. 7;0) ~-0.3Y
End Run: 1787 tinutes/Point: R
Run Number: é: 2 K-Factor: 7. O
Tnches H,O Temperature Readings (°F) )GA g
Meter Last i ilter | yacyum
Point Ap AH t, Probe |Filter Box Y .
{def) Tmpinger Inlet Outlet (MAer | (in. Hg)
I | %02.818  |9.72 |49 | lie | 255 | &5y | ©#® 8L 1 8¢ d | 2
2 817, 41 g5 32 | 1} 288 | i {of £6 2, bo I
3 214 . iv ©. 77 {,r4 i13 e YA S& g 28 3 7
4 8335 o728 | 5o | 116 iy | 250 | 8 24 £9 49 z
5 24%. 89 lo.ws | LML 11y 155 158 | S {1 9] 43 k3
6 85¢.31 lp. 6% |1.3¢ 143 154 2551 s 91 92 Y9 7
~
3
9
10
11
12 .
Change Porls
1 L Yl O.22 | [.cb| [(0F TS | s | £ | 42 21 5o 3
2 §7%2. Lt |l o822 | (1| tng 1 2573 £2 41 g9t iy 7z ]
3 g¥q..0 O.p2!l 1.60C 1 577 1t LY £2 43 g3 £t o
4 £72. 9% | o3y | Leg| Ji¢ 255 | 2050 | 53 13 4% Jo Y
5 Gle. so | o, L2l [ LY | 114 Yy 235 g4 4y iY4 I 4
6 9:2.9% |0.7% | £.£8 | /3 X il M 2% P N 44 iv 5t Y
7 -
8
g
134
11
12
End | 932.,83/9 . . -
’ Moisture Collected (g) Pre-Run Leak Checks (defm @ "Hg)
Tnitial Final- Net Sampling Line:_©.e00 @ $"
Body:d jod,0]| {29.0 29.0 Pitot A: V4
Silica Gel:|  200.0 210 fo Pitot B: ,
Gel Number; Total:] &9
Post-Run Leak Checks (defm @ "Hg)
Sampling Line: €+ Owe @ I
. Pitot A: S
Silica Gel Desc. {initial): {z [M Pitot B: v
Silica Gel Desc. (final): Ambd )
Test Team Leader Review: Wi Reagent 11 A ¢ edwae LotNo: g2.78&
Data Entry Review: ﬁ/ Reagent 2: hecfz LotNo: ¢3¢9/FP7
e ' )
' [oluense [83F4163
TTTTREV021717
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Advanced Industrial Resources, Inc.

Field Data Sheet
“Client:  {sreea Rouy AS50 . Test Date: Z2-i{9- Lolo
Lacation: [, reean gM,J WT Console ID: - - 00%
Source: FET stk (Qutlet) Y, /AHg ©.9%2 ’/ .40
Test Team: JL, T A8, g£. ¢Ts Sampling Box ID: - 04
EPA Methods: Mg ' Probe Assembly 1D: Y -0O1
Dy (in.): 23.(25 D, (in.): Q.-100
e O, ?.937 Assumed B, 2%
% CO, lo. 0249 Py, (in. Hg): 29.2>
Start Run: 0720 P, (in. HyO0): -0.324
End Run:- 102 © Minutes/Point: (oo
Run Number: é: ) K-Factor: .Y
Inclies H,O Temperature Readings (°F)
Meter Last ™ F ilt?" Vacuum
Point © Ap Al t, Probe |Filter Box| Exit
{def) : Impinger Inlet Qutlet M5or | {in. He)
)
1 [ 362. 956 [0.21 10.99 iy 249 | 250 | ok 78 7V Wit |
2 i71.51 0.9 {11 Jiz 250 288 Y% g0 £o ALLA !
3 fyt.78¢ |o.€2 | {16 | 113 248 26/ 56 g2 T2z MLA [
4 292, CF Q.35 | f.14 [l 249 162 56 vy 2% LA {
s | qor. gy |O.¥y /.19 |11y 25e 263 | S7 g4 &Y N7
6 | Yy3.2d o.%0] .1t it L3 1t | 87 gl v | p/A ]
7
8
9
16
11
12
Change Ports
] H23.56 [ .72 [ (.ol Ty 251 | ko $7 ¢P | &0 MIA_ !
2 d32.%1 Jd.or | }.0F | sty 280 | 26! e 2y 2P A
3 dyy.or | £.7% | [LOF | 115 1T | 1Lt 4 297 54 AlfA |1
4 452, 87 lo.vc | 08 | 416 253 | 261 o | 2& P ArA | |
5 4C3.25 |09y | [ov | (IS 2fd | 26o | 61 g 5P | 4lA | 1
6 Y23.94y | ©.69] 0.47 | (2 252 | 2t (ot £ g% A |
7
8
9
10
11
12
End | e/ P2.4Y2%
woisture Collected (g) Pre-Run Leak Checks (defin @ "Hg)
Initial Final Net Sampling Line: o o000 @ so0'' .
- Body:] Heo.o| H2i.0| 2.0 Pitot A: e
Silica Gel:]  200.0. | 209 9 Pitot B: L
Gel Number: Total:] 3¢
’ Post-Run Leak Cheeks (defm @ "Hg)
Sampling Line: 0,090 @ ¢
) Pitot A: v
Silica Gel Dese. (initial): Bt _ Pitot B: e
Silica Gel Desc. (finaly:  Aamb er
Test Team Leader Review: Reagent 1: K/"lnvq Lot No: ﬂg 31&
Data Entry Review: %/ Reagent 2: DI Hz a' ' LotNo: U&7
| By 804 1416007y
MU, 1015 3FREV021717
Hy0, 5 1944940
Hea 55490
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Advanced Industrial Resources, Inc.

Field Data Sheet
Client:  Greea Bay Al Test Date: f-/9- 2o 20
Location: (Grees ﬁmf LT Console ID: C~00fF
Sowrce: BT  $tack [outlef) Yol bHg ©0.482 / | Lo
Test Team: JL A5, CT¢, 55 pk  Sampling Box ID: £~05
EPA Methods: ) g ) Probe Assembly ID: PH~o2
D, (in.): 23. 28 D, (in.): 0. 1o
% O, £.974 Assumed B, ; 2%
0/0 COZ q s q 7 [ Plmr (i]_l. Ilg): Z?l 37
Start Run: 1115 pg (in. H,0): - 0.2Y
End Run: jHLo Minutes/Point; 150
Run Number:; 4:) K—Factnr: /.Y
Inches H,0O Temperature Readings (°F)
Meter Last ts Fi"?" Vacuum
Point Ap AH t, Probe |Filter Box Exit
(def) Tmpiager | Inlet Outlet (MSeor | (in, Hg)
CPMD
1 HEL. §50 ¢.22 | 1.0l 1o 250 | 252 £7 87 ¥z AMrA| i
2 g2, 4¢ | .75 | 1. ef 13 250 2o | ¢ 27 -5 ) B
3 $01.5% 1 0.99 1 o4 | Jis 152 162 | 4P o | 34 {
4 Frr. 48 190-76 | 1.06G | U 57 26T | Yg LA 6 {
5 £11.86 10.7¢ | {.ob | (1Y e 2o | 9§ £y ey {
6 S, 09 1o, 70 | 0.9% | [i0 25 2ol 4§ i ¥X W {
5 ;
8
9
10
11
12
Change Ports
1 SHI, 28 Jo. 7% (1.9 | 104 IR 290 | so 2P 1R /A {
2 §5 . fle 0.82 1 118 | i1 249y | 164 bl bdd 2¢ | {
3 $61.89 10.96 | .12 | i1b 249 | 2o | CI 34 19 f [
4 $£72.63 |p.@c | 1ga |lic 297 | G rv_| 89 £ ] f
5 $8L,.494 | . o.21 1 (.43 114 Tyud 24 f ~z EE 29 / /
6 $43. 41 | o.29 | |1 1o 14y | 26 | g2 70 §o V) ]
7
3
9
10
11
12
End | {pH2.$4Y¥
Moisture Collected (g} Pre-Run Leak Checks {(defim @ "Hg)
Initial Final Net Sampling Line: 22, poo @ *'
Body:l woo.0 430,00 | Sp,© Pitot A: e
Silica Gel:] 2000 | 20% & Pitot B: i
Gel Number: Total:] 38
Post-Run Leak Checks (d_cfm @ "Hg)
Sampling Line! ¢, owon @ £
Pitot A;
Silica Gel Desc. (initial):___ &fwe Pitot B: e
Silica Gel Desc. (final): A b es
Test Team Leader Review: tl: lo:
cst Team Leader ev%e“ _ Reagen KMHOL{ LotNo: {78323
Data Entry Review: Reagent 2: DL H, 0 LotNet jyMginL
Ha S0 g 1916007y
HJVU_; ,%755%\ REV021717
Bou, UL ge
Hel %440
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Advanced Industrial Resources, Inc.

Field Data Sheet
Client: Greer Bay sy Test Date: 39«20 0"
Location: Grees Ko, ~ IT Console 1D: C~00%
Source: g7 Skack’ (Outled) Yo/Mgi_0.981 / 1.64o
Test Team: JL, £5 A5, ¢XS 2k Sampling Box ID: g—ef
EPA Methads: 29 ' Probe Assembly ID: PY.02
D, (in.): 22, (,2¢ D, (in.): 0. Lo
% 0, 4 7% Assumed B, 2 %%
Yo CO: q - 7f? Phar (ili. Hg}: ?’7' -?7
Start Run: 4 s o P (in, H,O¥: -0, 3Y
End Run: N EWS Minutes/Point: 5. o
Run Number: (3 2 K-Factor: 1.¢f
Inches H,0O Temperature Readings (°F)
Meter Last ™ _ Fi“f’" Vacuum
Point Ap AH i Probe |Filter Box Exit .
{deh) | Impinger | . Inlet Outlet MSor | (in. Hg)
CPM)
1 | (o3 79r | p.so 1.4z | j2 250 | 2Lo | &P | g2 £ 7
2 Gid. &~ 1 0.8 11,13 11y 261 26t | &% LY 2Y f
3 le14.21 |0.87 | st | (4> 25t 263 | 3 g5 g !
4 035 (% | O.84 11 48 1y (2] 2lot | S 37 ) I
3 £YS: () | 0. 80 |4 J2 {12 282 203 | I 87 ©7 !
6 655.24 | 0.99 |2 14O 2571 26y | £ 8% & !
7
8
9
10
11
12
Change Porls
1 W24 10,732 | [ 0f {og L0 LY | 51 €5 . A2 f | |
2 (p25. ¥ 1o.28 [ 1.ot |12 1571 063 £3 19 39 I
3 PSS 41| o0.%>| .oy | its W™ | 22 | £3 I 7 /
P 8469 p2r | 1685 | we | arr | 263 | £5 | 8¢ | 84 [
5 J0%.21 | 0.720] [.of | (15 23 162 | SC 89 L7 {
6 72i4.95 | w.20 p %] 143 257( L2 | SC = o / f
7 Tt bl
8 ot i P2 8
9
10
11
12
End | 223,609
Moisture Collected (g) Pre-Run Leak Checlis (defm @ "Hg)
Tnitial Final Net Sampling Line: 0. oﬁo @ L
Body:| How. 0| 4Y2&. 0| 28.0 Pitot A:
Silica Gel:| 2000 | 218 1S Pitot B: L
Gel Number: Total:] Y3
Post-Run Leak Cheeks (defm i "Hg)
Sampling Line: 2. @ O £
Pitot A: e
Silica Gel Desc. (initial): 6 l e Pitot B: ,
Silica Gel Dese. (final): Apmb el ‘

Test Team Leader Review:

Data Entry Review:

7/

Reagent 1: Kfno,,

Lot No: {7323

Reagent 2: BT iy b

LotNo:  17yg1 1L

M50
Ko,
1,05
Hey

1940674
WUTS%‘\ REV(21717

194480
(o 8490
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Advanced Industrial Resources, Inc.
Cyclonic Flow Absence Verification Field Data

EPA Method 1

Client:  (9¢¢ea Bou MSD Date: 3(1v/20
Location: Green Baa WE D, (in.): 23,025
Source:  FBT g, UZOWH (,F) A, (ft)): 3.04

Test Team: 85,91, AS, €35, DK D, (in.): 0.210

Probe ID: P3 -0 A, () 000024
Cp: 0.44
. Ap o
tCF: g0 Point | . H,0)| (degrees)

Console ID: C-l 1 0.0 0

Yo 0.989 2 0.0 5

AHg: 194 3 0.0 o)

Assumed B, 3%, - 4 0.0 0

Py, (in, Hg): 14.6} 5 0.0 0

6 00 | o

Change Ports

- 0.0 o

2 0.0 0

3 0.0 5

4 0.0 0

5 0.0 0

6 0.0 O

Test Team Leader Review:

T

Data Enfry Review:

/%
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Advanced Industrial Resources, Inc.
Source Description Sheets

Client: 6 et Bav  MSD Date: 3 I 18 [20
Location: Grrea Bows \WI Test Team: 53, 34, As. €35, Dk
Source: BT et (r?de“j : ' .
D, (in): 9210 , Ap ts
A, (fD): 0-000291 Point i m,0) o)
D (in.): 23.625 1 0.47 iy
A, (f): 304 2 0.4% ns .
Length A (in.): V413 3 0.70 ns
Length B (in.): v 1%9.0 4 0.718 Iy
' 5 0. 70 115
tomy CF): %5 6 0.73 | 118
Assumed B 3Y, Change Ports
Py, (in. Hg): 2451 1 0.7M 15
P, (in. H,0): ~0.35 2 |0.17 | us
. % Oy 9 3 0.776 R |
% CO4: Yo 4 0.7% 4
Console ID: ¢ 6 5 0-80 13
Y: 0.954 6 0-79 1 1y
AHg: ).418 Bp=077  H%
Gy 0.4
K-Factor: 2.0 “3

Sketch of Stack

Test Team Leader Review:

Data Entry Review: %
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APPENDIX E

LABORATORY REPORTS
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METHOD 5 LAB REPORT
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Advanced Industrial Resources, Inc.

Laboratory Test Report
Client: Green Bay MSD Test Date: March 18, 2020
Location: Green Bay, W1 Analytical Method: 5
Source: FBI Stack Target Analytes: particulate matter

Particulate Matter Analysis Data and Results

Wash Blank Volume: 200 mL Acetone Density: 0.7899 g/mL
Actual Blank Residue: 0.5 mg Residue Concentration: 0.0028 mg/g
Max Allowed Blank Residue: 1.6 mg
Filter Samples
| Filter | i Gross Weights Average Net
Test D Tare Weights (g) @ Weight (2)
1 Q830 | 0.4038 | 0.4039 | 0.4039 | 0.4038 0.0000
2 Q887 | 0.4049 | 0.4047 | 0.4047 | 0.4046 0.0000
3 Q889 | 0.4050 | 0.4049 | 0.4006 | 0.4001 0.0000
Blank | Q890 | 0.4054 | 0.4054 | 0.4064 | 0.4061 0.0009
Solvent Wash Samples
Beaker . Gross Weights Average Net
Test D Tare Weights (g) @ Weight (2)
1 M8  [113.0295{113.0300]113.0694|113.0697 0.0398
2 M33 [114.8169{114.8168|114.8607|114.8612 0.0441
3 Al13 |109.5876]109.5873|109.5942{109.5943 0.0068
Blank F-1 112.28991112.2903{112.2907{112.2904 0.0005
Initial Solvent Residue
Test Beaker | Solvent Volume | Actual Solvent Max. Allowed | Solvent Residue
1D (mL) Residue (g) | Solvent Residue (g)| Value Used (g)
1 M8 115 0.0003 0.0009 0.0003
2 M33 120 0.0003 0.0009 0.0003
3 Al3 100 0.0002 0.0008 0.0002
Net Particulate Matter in Sample
Test mpy (2)
1 0.0395
0.0438 Analytical Balance ID: AS 220/¢/2 (1)
3 0.0066
Comments: Final results. Beaker M8, M33, and A13 had brown oily substance present after

cook

Prepared By: Will Borgognoni

Format REV060615

Date:

April 7, 2020
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STATE OF LOUISIANA
DEPARTMENT OF ENVIRONMENTAL QUALITY

Is bhereby granting a Louisiana Environmental Laboratory Accreditation to

LOUISIA l Advanced Industrlal Resources

Agency Interest No. 1147
Activity No. ACC20190001

According to the Louisiana Administrative
recognizes that this laboratory is technically
attachment.

The laboratory agrees to perform all an i to the Part 1, Subpart 3 requirements and
acknowiedges that continued accreditation’ s dependent on successful ongoing compliance with the applicable requirements of Part i. Please
contact the Department of Environmental Quality, Louisiana Environmental Laboratory Acereditation Program (LELAP) to verify the laboratory’s
scope of accreditation and accreditation status.

Accreditation by the State of Louisiana is not rsement or a guarantee of validity p¥1he data generated by the laboratory. Accreditation of
the environmental laboratory does not imply that a'product, process, system or pat 4s approved by LELAP. To be accredited initially and
maintain accreditation, the laboratory agrees to participate figle-concentration PT studies, where available, per year for each
field of testing for which it seeks accreditation or maintains acereditati e fed__ in LAC 33:14711.

! : — Issued Date: ﬁ@/{ M

Cheryl Sonnier Nolan Effective Date: ﬁly 1,2019
Administrator Expiration Date: June 30, 2020
Public Participation and Permit Support Services Division Certificate Number: 04085
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METHOD 23 LAB REPORT
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e

Green Bay MSD

B4195

08-Apr-2020

T R

& 8

Subow L Advanced Industrial Resources, Inc.

. ey BREE
P e R W

Derek Stephens

3407 Novis Pointe
Acworth, GA 30101
Phone: 800-224-5007

This report is approved by Email: dstephens@airtest1.com

Amy Boehm

Senior Project Manager

This document is issued by the Company under its General Conditions of Service accessible at hitp://www.sgs.com/en/terms_and_conditions.htm. Aftention is drawn to the limitation of
liability,indemnification and jurisdiction issues defined therein.

SGS remains committed to serving you in the most effective manner. Should you have any questions or need additional information and technical support, please do not hesitate to contact us.

The management and staff of SGS welcomes custorer feedback, both positive and negative, as we continually improve our services. Please visit our web site at www.sgs.com/ultratrace and
click on the 'Email Us' link or go to our survey here. Thank you for choosing SGS.

Any holder of this document is advised that it is a final submission and supersedes and voids all prior reports with the same report or identification number. The information contained hereon
reflects the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility in conducting the work herein is to its
Client and does not exonerate parties to a transaction from exercising all of their rights and obligations under such applicable transaction documents. This report may be reproduced in full only.
The Company expressly disclaims any and all iability for the Client's use of or reliance upon the data contained herein. Any alteration, forgery or falsification of the content or appearance of this
document which is not expressly authorized by the Company is unlawful and offenders may be prosecuted to the fullest extent of the law.

Results reported relate only to the items tested.
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SRY (When applicable, see QU Annotations for defails)

Client Project

Green Bay MSD

SGS Project #

B4195

Analytical Protocol(s) M23

No. Samples Submitted 4
Additicnal QC Sample(s) 0

No. Laboratory Method Blanks 1

No. OPRs / Batch CS3 1

Date Received 25-Mar-20
Condition Received Good

Temperature upon Receipt (°C)

12.3 (Traps & Filters), 12.3 (Solvents)

Extraction within Holding Time

Yes

Analysis within Holding Time

Yes

B4195 page 2 of 28
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1. Please see Appendices attached for data qualifier/attribute and lab identifier descriptions which may be contained in the
project.
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The analyte was found in the method blank, at a concentration that was at least 10% of the concentration in the
sample.

C Two or more congeners co-elute. In EDDs, C denotes the lowest IUPAC congener in a co-elution group and
additional co-eluters for the group are shown with the number of the lowest IUPAC co-eluter.

E The reported concentration exceeds the calibration range (upper point of the calibration curve) and is an estimated
value.

EMPC Represents an Estimated Maximum Possible Concentration. EMPCs arise in cases where the sighal/noise ratio is
not sufficient for peak identification (the determined ion-abundance ratio is outside the allowed theoretical range),
or where there is a co-eluting interference.

H/h if the standard recovery is below the method or SOP specified value “H” is assigned. If the obtained value is less
than half the specified value “h” is assigned.

J Indicates that an analyte has a concentration below the reporting limit (lowest point of the calibration curve) and is
an estimated value.

ND Indicates a non-detect.

NRorR Indicates a value that is not reportable.

PR Due to interference, the associated congener is poorly resolved.

al Indicates the presence of a quantitative interference.

Sl Denotes “Single lon Mode” and is utilized for PCBs where the secondary ion trace has a significantly elevated
noise level due to background PFK. Responses for such peaks are calculated using an EMPC approach based
solely on the primary ion area(s) and may be considered estimates.

The analyte was not detected. The estimated detection limit (EDL) may be reported for this analyte.

\' The labeled standard recovery was found to be outside of the method control limits.

Page 4 of 6
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J The reported result is an estimate. The value is less than the minimum calibration level but greater than the
estimated detection limit (EDL).

U The analyte was not detected in the sample at the estimated detection limit (EDL).

E The reported concentration is an estimate. The value exceeds the upper calibration range {upper point of the
calibration curve).

D Dilution Data. Result was obtained from the analysis of a dilution.

Analyte found in the sample and associated method blank.

C Co-eluting congener

Cxx Co-elutes with the indicated congener, data is reported under the lowest I[UPAC congener. XX denotes the
IUPAC number with the lowest numerical designated congener.

NR Analyte is not reportable because of problems in sample preparation or analysis.

A% Labeled standard recovery is not within method control limits.

X Results from re-injection/repeat/second-column analysis.

EMPC Estimated maximum possible concentration. Indicates that a peak is identified but did not meet the method

specified ion-abundance ratio.

i

[——
TINRS
iR

S SR
AR Indicates use of the archived portion of the sample extract.
cu Indicates a sample that required additional clean-up prior to MS injection/processing.
D Indicates a dilution of the sample extract. The number that follows the “D” indicates the dilution factor.
DE Indicates a dilution performed with the addition of ES {extraction standard) solution.
bup Designation for a duplicate sample.
mMs Designation for a matrix spike.
MSD Designation for a matrix spike duplicate.
RJ Indicates a reinjection of the sample extract.
] Indicates a sample split. The number that follows the “S” indicates the split factor.
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S ¢
SRS K

Alaska 17-012

Arkansas 18-042-0
California (ELAP) ELAP Cert #2914
CLIA 34D1013708
Connecticut PH-0258

USDA Soil Permit

P330-17-00055

American Association for Laboratory Accreditation (A2LA)

2726.01 (1SO 17025:2005, 2009 TNI, DoD ELAP QSM 5.1)

Florida DOH E87634
Louisiana DEQ 4115
Louisiana DOH LAO31
Maine 2018018
Massachusetts M-NC919
Minnesota (Primary NELAP For Method 23) 1535636
Mississippi Reciprocity
Montana 0106

New Hampshire

208318 & 208518

New Jersey NC100

New York 11685

North Carolina DEQ 481

North Dakota R-197
Oregon NC200002
Pennsylvania 68-03675
South Carolina 99029002
Texas T104704260
US Coast Guard 16714/159.317/SGS
Vermont VT-87634
Virginia 10101
Washington C913

West Virginia 293

Rev. 06-Mar-2019
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B4195 -

TEQ

Project ID: Green Bay MSD

Sample Summary
Part 1

Method 23

Method Blank

Method Blank

Analyte B4195_17409 B4195_17409 KR10426 - Test 1| KR10426 - Test 2| KR10426 - Test 3| KR10426 - Blank
Pg Pg Pg Pd Pd Py
2,3,7,8-TCDD (2.39) (1.92) (1.71) (3.96) (1.15) (1.76)
1,2,3,7,8-PeCDD (2.42) (1.41) (1.26) (3.29) (1.5) (1.23)
1,2,3,4,7,8-HxCDD (1.82) (1.45) (0.761) (1.36) (0.825) (0.737)
1,2,3,6,7,8-HxCDD (1.74) (1.36) (0.768) (1.33) (0.841) (0.761)
1,2,3,7,8,9-HxCDD (1.84) (1.47) (0.816) (1.35) (0.937) (0.852)
1,2,3,4,6,7,8-HpCDD (1.29) (1.4) 1.65 [1.49] [2.43] (0.886)
0CDD (1.95) (1.55) [10.6] 8.9 6.51 (1.08)
2,3,7,8-TCDF (1.48) (1.23) (0.704) (1.48) [2.17] (0.798)
1,2,3,7,8-PeCDF (1.49) (1.08) (0.638) (0.838) [1.58] (0.723)
2,3,4,7,8-PeCDF (1.14) (0.932) (0.537) (0.729) (0.719) (0.61)
1,2,3,4,7 8-HxCDF (1.26) (0.988) (0.57) (0.878) (0.608) (0.644)
1,2,3,6,7,8-HxCDF (1.24) (0.956) (0.554) (0.839) (0.596) (0.633)
2,3,4,6,7,8-HxCDF (1.25) (1.02) (0.532) (0.876) (0.594) (0.651)
1,2,3,7,8,9-HxCDF (1.47) (1.32) (0.703) (1.01) (0.781) (0.817)
1,2,3,4,8,7,8-HpCDF (1.18) (0.703) (0.513) (0.763) (0.619) (0.626)
1,2,3,4,7,8,9-HpCDF (1.14) (0.764) (0.576) (0.737) (0.646) (0.642)
OCDF (1.32) (1.35) (1.08) (1.15) (0.839) (1.15)
ITEF TEQ (ND=0; EMPC=0) 0 0 0.0165 0.0089 0.00651 0
ITEF TEQ (ND=0; EMPC=EMPC) 0 0 0.0272 0.0238 0.326 0
ITEF TEQ (ND=DL/2; EMPC=0) 2.75 2.08 1.61 3.48 1.4 1.66
ITEF TEQ (ND=DL/2; EMPC=EMPC) 2.75 2.08 1.62 3.49 1.72 1.66
ITEF TEQ (ND=DL; EMPC=EMPC) 5.49 415 3.22 6.96 3.1 3.33
Checkcode 805-848-SYH 795-954-BZK 898-065-CLY 467-737-VPT 833-955-BPS 006-881-2CZ
Lab ID MB1_17409_DF_SDS-CU| MB1 17409 DF SDS|B4195 17409 DF_001]|B4195_17409_DF_002-CU| B4195 17409 DF 003|B4195 17409 DF 004
()=DL
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B4195 -

TEQ

Project ID: Green Bay MSD

Sample Summary
Part 1

Method 23

Method Blank

Method Blank

Analyte B4195_17409 B4195_17409 KR10426 - Test 1| KR10426 - Test 2| KR10426 - Test 3| KR10426 - Blank

Pg Pg Pg Pd Pd Py
2,3,7,8-TCDD (2.39) (1.92) (1.71) (3.96) (1.15) (1.76)
1,2,3,7,8-PeCDD (2.42) (1.41) (1.26) (3.29) (1.5) (1.23)
1,2,3,4,7,8-HxCDD (1.82) (1.45) (0.761) (1.36) (0.825) (0.737)
1,2,3,6,7,8-HxCDD (1.74) (1.36) (0.768) (1.33) (0.841) (0.761)
1,2,3,7,8,9-HxCDD (1.84) (1.47) (0.816) (1.35) (0.937) (0.852)
1,2,3,4,6,7,8-HpCDD (1.29) (1.4) 1.65 [1.49] [2.43] (0.886)
0CDD (1.95) (1.55) [10.6] 8.9 6.51 (1.08)
2,3,7,8-TCDF (1.48) (1.23) (0.704) (1.48) [2.17] (0.798)
1,2,3,7,8-PeCDF (1.49) (1.08) (0.638) (0.838) [1.58] (0.723)
2,3,4,7,8-PeCDF (1.14) (0.932) (0.537) (0.729) (0.719) (0.61)
1,2,3,4,7 8-HxCDF (1.26) (0.988) (0.57) (0.878) (0.608) (0.644)
1,2,3,6,7,8-HxCDF (1.24) (0.956) (0.554) (0.839) (0.596) (0.633)
2,3,4,6,7,8-HxCDF (1.25) (1.02) (0.532) (0.876) (0.594) (0.651)
1,2,3,7,8,9-HxCDF (1.47) (1.32) (0.703) (1.01) (0.781) (0.817)
1,2,3,4,8,7,8-HpCDF (1.18) (0.703) (0.513) (0.763) (0.619) (0.626)
1,2,3,4,7,8,9-HpCDF (1.14) (0.764) (0.576) (0.737) (0.646) (0.642)
OCDF (1.32) (1.35) (1.08) (1.15) (0.839) (1.15)
WHO-2005 TEQ (ND=0; EMPC=0) 0 0 0.0165 0.00267 0.00195 0
WHO-2005 TEQ (ND=0; EMPC=EMPC) 0 0 0.0197 0.0176 0.29 0
WHO-2005 TEQ (ND=DL/2; EMPC=0) 3.22 2.32 1.87 4.21 1.7 1.9
WHO-2005 TEQ (ND=DL/2; EMPC=EMPC) 3.22 2.32 1.87 4.23 1.98 1.9
WHO-2005 TEQ (ND=DL; EMPC=EMPC) 6.44 4.64 3.72 8.44 3.68 3.81
Checkcode 805-848-SYH 795-954-BZK 898-065-CLY 467-737-VPT 833-955-BPS 006-881-2CZ
Lab ID MB1_17409_DF_SDS-CU| MB1 17409 DF SDS|B4195 17409 DF_001]|B4195_17409_DF_002-CU| B4195 17409 DF 003|B4195 17409 DF 004

()=DL
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B4195 - Totals
Project ID: Green Bay MSD

Sample Summa
P ry Method 23
Part2
Method Blank Method Blank
Analyte B4195_17409 B4195_17409 KR10426 - Test 1| KR10426 - Test 2| KR10426 - Test 3| KR10426 - Blank
Pg Pg pg [&¢] Pg Pg
Totals
TCDDs 0 0 6.48 0 11.2 0
PeCDDs 0 0 0 0 0 0
HxCDDs 0 0 0 0 0 0
HpCDDs 0 0 1.65 0 0 0
ocDD 0 0 0 8.9 6.51 0
TCDFs 0 0 0 0 60.3 0
PeCDFs 0 0 0 0 5.21 0
HXCDFs 0 0 0 0 0 0
HpCDFs 0 0 0 0 0 0
OCDF 0 0 0 0 0 0
Total PCDD/Fs (ND=0; EMPC=0) 0 0 8.13 8.9 83.3 0
Total PCDD/Fs (ND=0; EMPC=EMPC}) 0 0 23.3 12.7 135 0
Total PCDD/Fs (2378-X ND=DL; EMPC=EMPC) 146

Checkcode 805-848-SYH 795-954-BZK 898-065-CLY 467-737-VPT 833-955-BPS 006-881-£CZ

Lab ID MB1_17409_DF_SDS-CU| MB1_17409 DF_SDS|B4195 17409 _DF_001|B4195_17409_DF_002-CU| B4195 17409 _DF_003|B4195_17409_DF 004

Total 2378s = Sum of 17 2378-substituted PCDD/PCDF congeners (SARA 313)

()=DL
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B4195 - Others
Project ID: Green Bay MSD

Sample Summary
Part 3

Method 23

Method Blank

Method Blank

Analyte B4195_17409 B4195_17409 KR10426 - Test 1| KR10426 - Test 2] KR10426 - Test 3| KR10426 - Blank
Pg Pg Py Py &) Pg
Other PCDD/Fs (ND=0, EMPC=0)
Other TCDD 0 0 6.48 0 1.2 0
Other PeCDD 0 0 0 0 0 0
Other HXxCDD 0 0 0 0 0 0
Other HpCDD 0 0 0 0 0 0
Other TCDF 0 0 0 0 60.3 0
Other PeCDF 0 0 0 0 5.21 0
Other HXCDF 0 0 0 0 0 0
Other HpCDF 0 0 0 0 0 0
Other PCDD/Fs (ND=0, EMPC=EMPC)
Other TCDD 0 0 8.51 0 204 0
Other PeCDD 0 0 0 0 0 0
Other HxCDD 0 0 0 0 0 0
Other HpCDD 0 0 253 2.28 2.51 0
Other TCDF 0 0 0 0 90.3 0
Other PeCDF 0 0 0 0 9.09 0
Other HXxCDF 0 0 0 0 0 0
Other HpCDF 0 0 0 0 0 0
Checkcode 805-848-SYH 795-854-BZK 898-065-CLY 467-737-VPT 833-955-BPS 006-881-ZCZ
Lab ID MB1_17409_DF_SDS-CU| MB1_ 17409 DF SDS|B4195 17409 DF_001]|B4195_17409_DF_002-CU} B4195 17409 DF_003]|B4195_17409_DF_004
()=DL
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B4195 -

DLs

Project ID: Green Bay MSD

Sample Summary
Part 5 (DLs)

Method 23

Method Blank

Method Blank

Analyte B4195_17409 B4195_17409 KR10426 - Test 1| KR10426 - Test 2| KR10426 - Test 3| KR10426 - Blank
Pg Pg pg Pg pPg Pg
2,3,7,8-TCDD 2.39 1.92 1.71 3.96 1.15 1.76
1,2,3,7,8-PeCDD 242 1.41 1.26 3.29 1.5 1.23
1,2,3,4,7,8-HxCDD 1.82 1.45 0.761 1.36 0.825 0.737
1,2,3,6,7,8-HxCDD 1.74 1.36 0.768 1.33 0.841 0.761
1,2,3,7,8,9-HxCDD 1.84 1.47 0.816 1.35 0.937 0.852
1,2,3,4,6,7,8-HpCDD 1.29 1.4 1.31 1.07 0.753 0.886
ocDbD 1.85 1.55 1.16 1.27 0.981 1.08
2,3,7,8-TCDF 1.48 1.23 0.704 1.48 0.887 0.798
1,2,3,7,8-PeCDF 1.49 1.08 0.638 0.838 0.848 0.723
2,3,4,7,8-PeCDF 1.14 0.932 0.537 0.729 0.719 0.61
1,2,3,4,7 8-HxCDF 1.26 0.988 0.57 0.878 0.608 0.644
1,2,3,6,7,8-HxCDF 1.24 0.956 0.554 0.839 0.596 0.633
2,3,4,6,7,8-HxCDF 1.25 1.02 0.532 0.876 0.594 0.651
1,2,3,7,8,9-HxCDF 1.47 1.32 0.703 1.01 0.781 0.817
1,2,3,4,6,7,8-HpCDF 1.18 0.703 0.513 0.763 0.619 0.626
1,2,3,47,8,9-HpCDF 1.14 0.764 0.576 0.737 0.646 0.642
OCDF 1.32 135 1.08 1.15 0.839 1.15
Total TCDD 2.39 1.92 1.71 3.96 1.15 1.76
Total PeCDD 2.42 1.41 1.26 3.29 1.5 1.23
Total HXCDD 1.8 142 0.779 1.35 0.865 0.781
Total HpCDD 1.29 1.4 1.31 1.07 0.753 0.886
Total TCDF 148 1.23 0.704 1.48 0.887 0.798
Total PeCDF 1.3 1 0.584 0.781 0.78 0.663
Total HXCDF 1.3 1.06 0.585 0.896 0.638 0.68
Total HpCDF 1.16 0.732 0.543 0.751 0.632 0.634
Checkcode 805-848-SYH 795-954-BZK 898-085-CLY 467-737-VPT 833-055-BP5 006-881-2CZ
Lab ID MB1_17400_DF_SDS-CU| MB1 17409 DF_SDS|B4195 17409 DF _001|B4195 17409 DF_002-CU| B4195 17409 DF_003|B4195 17409 DF_004
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ITEF-TEQ
Project ID: Green Bay MSD
B4195

o
o2

#: ND=0; EMPC=0

% ND=0; EMPC=EMPC
ND=DL/2; EMPC=0

w ND=DL/2; EMPC=EMPC

% ND=DL; EMPC=EMPC
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WHO-2005-TEQ “ ND=0; EMPC=0
Project ID: Green Bay MSD \ND=0; EMPC=EMPC
B4195 ND=DL/2; EMPC=0

= ND=DL/2; EMPC=EMPC

¥ ND=DL; EMPC=EMPC
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Totals «# Total PCDD/Fs (ND=0; EMPC=0)
Project ID: Green Bay MSD  votal pcoo/Fs (ND=0; EMPC=EMPC)
B4195 » Total PCDD/Fs (2378-X ND=DL; EMPC=EMPC)

160

140

120

AR

DO

100

SRR

SRR

el

R S
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Mean Recoveries of Extraction Standards (N=6)
Project ID: Green Bay MSD s Mesn St Dev.
B4195

120 -

100 -

80 -

60 -

% Rec.

40

20 -

Method Specification Limits: Tetra-Hexa ES: 40-130%, Hepta-Octa ES: 25-130% (F = fail)
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Mean Recoveries of Sampling Standards (N=6)
Project ID: Green Bay MSD
B4195

# Mean Std. Dev.

120

100

80

60

% Rec.

40

20

Method Specification Limits: Tetra-Octa SS: 70-130% (F = fail)
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Sample ID: KR10426 - Test 1 Method 23
Client Data Sample Data Laboratory Data
Name: Advanced Industrial Resources, Inc.| Matrix: Air Lab Project ID: B4195 Date Received: 25-Mar-2020
Project ID: Green Bay MSD Weight/Volume: 1 Lab Sample ID B4195_17409_DF_001|Date Extracted:  26-Mar-2020
Date Collected: 19-Mar-2020 QC Batch No: 17409 Date Analyzed: 31-Mar-2020
Split: 2 Dilution: - Time Analyzed: 15:52:57

Analyte Conc. (pg) DL (pg) EMPC (pg) Qualifiers |Standard ES Recoveries | Qualifiers
2378-TCDD ND 1.71 ES 2378-TCDD 103
12378-PeCDD ND 1.26 ES 12378-PeCDD 98.1
123478-HxCDD ND 0.761 ES 123478-HxCDD 101
123678-HxCDD ND 0.768 ES 123678-HxCDD 99.9
123789-HxCDD ND 0.816 ES 123789-HxCDD 100
1234678-HpCDD 1.65 J ES 1234678-HpCDD 102
ocDD EMPC 10.6 J ES OCDD 90.5
2378-TCDF ND 0.704 ES 2378-TCDF 103
12378-PeCDF ND 0.638 ES 12378-PeCDF 92.8
23478-PeCDF ND 0.537 ES 23478-PeCDF 104
123478-HxCDF ND 0.57 ES 123478-HxCDF 97.3
123678-HxCDF ND 0.554 ES 123678-HxCDF 957
234678-HxCDF ND 0.532 ES 234678-HxCDF 97.3
123789-HxCDF ND 0.703 ES 123789-HxCDF 100
1234678-HpCDF ND 0.513 ES 1234678-HpCDF 99.5
1234789-HpCDF ND 0.576 ES 1234789-HpCDF 103
OCDF ND 1.08 ES OCDF 94.6
Totals Standard SS/AS Recoveries

§8 37C1-2378-TCDD 95
Total TCDD 6.48 8.51 S8 12347-PeCDD 102
Total PeCDD ND 1.26 ND SS 12346-PeCDF 101
Total HxCDD ND 0.779 ND S8 123469-HxCDF 951
Total HpCDD 1.65 418 SS 1234689-HpCDF 954

AS 1368-TCDD 96.4
Total TCDF ND 0.704 ND AS 1368-TCDF 99.2
Total PeCDF ND 0.584 ND
Total HxCDF ND 0.585 ND
Total HpCDF ND 0.543 ND
Total PCDD/Fs 8.13 23.3
ITEF TEQs
TEQ: ND=0 0.0165 0.0272 5500 Business Drive
TEQ: ND=DL/2 1.61 1.6 1.62 Wilmington, NC 28405, USA
TEQ: ND=DL 3.21 3.21 3.22 WWW.US.8gS.com

Tel: +1 910 794-1613; Toll-Free 866 846-8290

Checkcode: 898-065-CLY SGS North America - DF v0.7 Report Created: 06-Apr-2020 10:11  Analyst: pw

B4195 page 20 of 28
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Sample ID: KR10426 - Test 2 Method 23
Client Data Sample Data Laboratory Data
Name: Advanced Industrial Resources, Inc.| Matrix: Air Lab Project ID: B4195 Date Received: 25-Mar-2020
Project ID: Green Bay MSD Weight/Volume: 1 Lab Sample ID B4195_17409_DF_002-CU|Date Extracted:  26-Mar-2020
Date Collected: 19-Mar-2020 QC Batch No: 17409 Date Analyzed: 07-Apr-2020
Split: 2 Dilution: - Time Analyzed: 13:59:24
Analyte Conc. (pg) DL (pg) EMPC (pg) Qualifiers |Standard ES Recoveries | Qualifiers
2378-TCDD ND 3.96 ES 2378-TCDD 104
12378-PeCDD ND 3.29 ES 12378-PeCDD 84.6
123478-HxCDD ND 1.36 ES 123478-HxCDD 95.9
123678-HxCDD ND 1.33 ES 123678-HxCDD 98.2
123789-HxCDD ND 1.35 ES 123789-HxCDD 101
1234678-HpCDD EMPC 1.49 J ES 1234678-HpCDD 106
ocDD 8.9 J ES OCDD 95.8
2378-TCDF ND 1.48 ES 2378-TCDF 108
12378-PeCDF ND 0.838 ES 12378-PeCDF 92.7
23478-PeCDF ND 0.729 ES 23478-PeCDF 95.3
123478-HxCDF ND 0.878 ES 123478-HxCDF 97.5
123678-HxCDF ND 0.839 ES 123678-HxCDF 96
234678-HxCDF ND 0.876 ES 234678-HxCDF 97.6
123789-HxCDF ND 1.01 ES 123789-HxCDF 99.7
1234678-HpCDF ND 0.763 ES 1234678-HpCDF 101
1234789-HpCDF ND 0.737 ES 1234789-HpCDF 104
OCDF ND 1.15 ES OCDF 101
Totals Standard SS/AS Recoveries
§8 37C1-2378-TCDD 92.5
Total TCDD ND 3.96 ND $S 12347-PeCDD 941
Total PeCDD ND 3.29 ND S8 12346-PeCDF 98.4
Total HxCDD ND 1.35 ND S8 123469-HxCDF 93.3
Total HpCDD ND 3.77 S8 1234689-HpCDF 94
AS 1368-TCDD 97.6
Total TCDF ND 1.48 ND AS 1368-TCDF 106
Total PeCDF ND 0.781 ND
Total HxCDF ND 0.896 ND
Total HpCDF ND 0.751 ND
Total PCDD/Fs 8.9 12.7
ITEF TEQs
TEQ: ND=0 0.0089 0.0238 5500 Business Drive
TEQ: ND=DL/2 3.48 3.48 3.49 Wilmington, NC 28405, USA
TEQ: ND=DL 6.95 6.95 6.96 WWW.US.8gS.com
Tel: +1 910 794-1613; Toll-Free 866 846-8290

Checkcode: 467-737-VPT
B4195 page 21 of 28
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Sample ID: KR10426 - Test 3 Method 23
Client Data Sample Data Laboratory Data
Name: Advanced Industrial Resources, Inc.| Matrix: Air Lab Project ID: B4195 Date Received: 25-Mar-2020
Project ID: Green Bay MSD Weight/Volume: 1 Lab Sample ID B4195_17409_DF_003|Date Extracted:  26-Mar-2020
Date Collected: 19-Mar-2020 QC Batch No: 17409 Date Analyzed: 31-Mar-2020
Split: 2 Dilution: - Time Analyzed: 17:28.04
Analyte Conc. (pg) DL (pg) EMPC (pg) Qualifiers |Standard ES Recoveries | Qualifiers
2378-TCDD ND 1.15 ES 2378-TCDD 100
12378-PeCDD ND 1.5 ES 12378-PeCDD 93.9
123478-HxCDD ND 0.825 ES 123478-HxCDD 975
123678-HxCDD ND 0.841 ES 123678-HxCDD 100
123789-HxCDD ND 0.937 ES 123789-HxCDD 96.4
1234678-HpCDD EMPC 2.43 J ES 1234678-HpCDD 102
ocDD 6.51 J ES OCDD 91.2
2378-TCDF EMPC 217 J ES 2378-TCDF 104
12378-PeCDF EMPC 1.58 J ES 12378-PeCDF 91.3
23478-PeCDF ND 0.719 ES 23478-PeCDF 101
123478-HxCDF ND 0.608 ES 123478-HxCDF 96.5
123678-HxCDF ND 0.596 ES 123678-HxCDF 94.5
234678-HxCDF ND 0.594 ES 234678-HxCDF 96.2
123789-HxCDF ND 0.781 ES 123789-HxCDF 97.7
1234678-HpCDF ND 0.619 ES 1234678-HpCDF 95.8
1234789-HpCDF ND 0.646 ES 1234789-HpCDF 102
OCDF ND 0.839 ES OCDF 93.3
Totals Standard SS/AS Recoveries
§8 37C1-2378-TCDD 90.1
Total TCDD 11.2 20.4 S8 12347-PeCDD 952
Total PeCDD ND 1.5 ND SS 12346-PeCDF 97.3
Total HxCDD ND 0.865 ND S8 123469-HxCDF 89.7
Total HpCDD ND 4.95 S8 1234689-HpCDF 93
AS 1368-TCDD 975
Total TCDF 60.3 92.5 AS 1368-TCDF 98.3
Total PeCDF 5.21 10.7
Total HxCDF ND 0.638 ND
Total HpCDF ND 0.632 ND
Total PCDD/Fs 83.3 135
ITEF TEQs
TEQ: ND=0 0.00651 0.326 5500 Business Drive
TEQ: ND=DL/2 1.4 1.46 1.72 Wilmington, NC 28405, USA
TEQ: ND=DL 2.79 2.93 3.1 WWW.US.8gS.com
Tel: +1 910 794-1613; Toll-Free 866 846-8290
Checkcode: 833-955-BPS SGS North America - DF v0.7 Report Created: 06-Apr-2020 10:11  Analyst: pw

B4195 page 22 of 28
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Sample ID: KR10426 - Blank Method 23
Client Data Sample Data Laboratory Data
Name: Advanced Industrial Resources, Inc.| Matrix: Air Lab Project ID: B4195 Date Received: 25-Mar-2020
Project ID: Green Bay MSD Weight/Volume: 1 Lab Sample ID B4195_17409_DF_004|Date Extracted:  26-Mar-2020
Date Collected: 19-Mar-2020 QC Batch No: 17409 Date Analyzed: 31-Mar-2020
Split: 2 Dilution: - Time Analyzed: 18:15:37

Analyte Conc. (pg) DL (pg) EMPC (pg) Qualifiers |Standard ES Recoveries | Qualifiers
2378-TCDD ND 1.76 ES 2378-TCDD 106
12378-PeCDD ND 1.23 ES 12378-PeCDD 97.3
123478-HxCDD ND 0.737 ES 123478-HxCDD 100
123678-HxCDD ND 0.761 ES 123678-HxCDD 101
123789-HxCDD ND 0.852 ES 123789-HxCDD 101
1234678-HpCDD ND 0.886 ES 1234678-HpCDD 106
ocDD ND 1.08 ES OCDD 94.6
2378-TCDF ND 0.798 ES 2378-TCDF 106
12378-PeCDF ND 0.723 ES 12378-PeCDF 94.1
23478-PeCDF ND 0.61 ES 23478-PeCDF 102
123478-HxCDF ND 0.644 ES 123478-HxCDF 101
123678-HxCDF ND 0.633 ES 123678-HxCDF 97.7
234678-HxCDF ND 0.651 ES 234678-HxCDF 100
123789-HxCDF ND 0.817 ES 123789-HxCDF 100
1234678-HpCDF ND 0.626 ES 1234678-HpCDF 102
1234789-HpCDF ND 0.642 ES 1234789-HpCDF 102
OCDF ND 1.15 ES OCDF 96.6
Totals Standard SS/AS Recoveries

§8 37C1-2378-TCDD n/a
Total TCDD ND 1.76 ND $S 12347-PeCDD n/a
Total PeCDD ND 1.23 ND S8 12346-PeCDF n/a
Total HxCDD ND 0.781 ND S8 123469-HxCDF n/a
Total HpCDD ND 0.886 ND S8 1234689-HpCDF n/a

AS 1368-TCDD 99.3
Total TCDF ND 0.798 ND AS 1368-TCDF 99
Total PeCDF ND 0.663 ND
Total HxCDF ND 0.68 ND
Total HpCDF ND 0.634 ND
Total PCDD/Fs ND ND
ITEF TEQs
TEQ: ND=0 0 0 5500 Business Drive
TEQ: ND=DL/2 1.66 1.66 1.66 Wilmington, NC 28405, USA
TEQ: ND=DL 3.33 3.33 3.33 WWW.US.8gS.com

Tel: +1 910 794-1613; Toll-Free 866 846-8290

Checkcode: 006-881-ZCZ SGS North America - DF v0.7 Report Created: 06-Apr-2020 10:11  Analyst: pw

B4195 page 23 of 28

ED_012958_00010534-00099



Sample ID: Method Blank B4195 17409 Method 23
Client Data Sample Data Laboratory Data
Name: Advanced Industrial Resources, Inc.| Matrix: Air Lab Project ID: B4195 Date Received: n/a
Project ID: Green Bay MSD Weight/Volume: 1 Lab Sample ID MB1_17409_DF_SDS |Date Extracted:  26-Mar-2020
Date Collected: n/a QC Batch No: 17409 Date Analyzed: 31-Mar-2020
Split: 2 Dilution: - Time Analyzed: 15:05:31
Analyte Conc. (pg) DL (pg) EMPC (pg) Qualifiers |Standard ES Recoveries | Qualifiers
2378-TCDD ND 1.92 ES 2378-TCDD 104
12378-PeCDD ND 1.41 ES 12378-PeCDD 94.4
123478-HxCDD ND 1.45 ES 123478-HxCDD 103
123678-HxCDD ND 1.36 ES 123678-HxCDD 102
123789-HxCDD ND 1.47 ES 123789-HxCDD 99
1234678-HpCDD ND 1.4 ES 1234678-HpCDD 102
ocDD ND 1.55 ES OCDD 92.6
2378-TCDF ND 1.23 ES 2378-TCDF 104
12378-PeCDF ND 1.08 ES 12378-PeCDF 91.3
23478-PeCDF ND 0.932 ES 23478-PeCDF 100
123478-HxCDF ND 0.988 ES 123478-HxCDF 101
123678-HxCDF ND 0.956 ES 123678-HxCDF 99.6
234678-HxCDF ND 1.02 ES 234678-HxCDF 100
123789-HxCDF ND 1.32 ES 123789-HxCDF 97.9
1234678-HpCDF ND 0.703 ES 1234678-HpCDF 103
1234789-HpCDF ND 0.764 ES 1234789-HpCDF 104
OCDF ND 1.35 ES OCDF 95.6
Totals Standard SS/AS Recoveries
§8 37C1-2378-TCDD 97.5
Total TCDD ND 1.92 ND S8 12347-PeCDD 108
Total PeCDD ND 1.41 ND SS 12346-PeCDF 108
Total HxCDD ND 1.42 ND S8 123469-HxCDF 98
Total HpCDD ND 1.4 ND S8 1234689-HpCDF 94.8
AS 1368-TCDD 104
Total TCDF ND 1.23 ND AS 1368-TCDF 106
Total PeCDF ND 1 ND
Total HxCDF ND 1.06 ND
Total HpCDF ND 0.732 ND
Total PCDD/Fs ND ND
ITEF TEQs
TEQ: ND=0 0 0 5500 Business Drive
TEQ: ND=DL/2 2.08 2.08 2.08 Wilmington, NC 28405, USA
TEQ: ND=DL 415 4.15 4.15 WWW.US.8gS.com
Tel: +1 910 794-1613; Toll-Free 866 846-8290
Checkcode: 795-954-BZK SGS North America - DF v0.7 Report Created: 06-Apr-2020 10:11  Analyst: pw

B4195 page 24 of 28
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Sample ID: Method Blank B4195 17409 Method 23
Client Data Sample Data Laboratory Data
Name: Advanced Industrial Resources, Inc.| Matrix: Air Lab Project ID: B4195 Date Received: n/a
Project ID: Green Bay MSD Weight/Volume: 1 Lab Sample ID MB1_17409_DF_SDS-CU|Date Extracted:  26-Mar-2020
Date Collected: n/a QC Batch No: 17409 Date Analyzed: 07-Apr-2020
Split: 2 Dilution: - Time Analyzed: 13:11:50

Analyte Conc. (pg) DL (pg) EMPC (pg) Qualifiers |Standard ES Recoveries | Qualifiers
2378-TCDD ND 2.39 ES 2378-TCDD 102
12378-PeCDD ND 2.42 ES 12378-PeCDD 91.3
123478-HxCDD ND 1.82 ES 123478-HxCDD 104
123678-HxCDD ND 1.74 ES 123678-HxCDD 106
123789-HxCDD ND 1.84 ES 123789-HxCDD 109
1234678-HpCDD ND 1.29 ES 1234678-HpCDD 112
ocDD ND 1.95 ES OCDD 105
2378-TCDF ND 1.48 ES 2378-TCDF 102
12378-PeCDF ND 1.49 ES 12378-PeCDF 93
23478-PeCDF ND 1.14 ES 23478-PeCDF 97
123478-HxCDF ND 1.26 ES 123478-HxCDF 108
123678-HxCDF ND 1.24 ES 123678-HxCDF 105
234678-HxCDF ND 1.25 ES 234678-HxCDF 106
123789-HxCDF ND 1.47 ES 123789-HxCDF 109
1234678-HpCDF ND 1.18 ES 1234678-HpCDF 110
1234789-HpCDF ND 1.14 ES 1234789-HpCDF 115
OCDF ND 1.32 ES OCDF 111
Totals Standard SS/AS Recoveries

§8 37C1-2378-TCDD 954
Total TCDD ND 2.39 ND $S 12347-PeCDD 107
Total PeCDD ND 2.42 ND S8 12346-PeCDF 101
Total HxCDD ND 1.8 ND S8 123469-HxCDF 98.3
Total HpCDD ND 1.29 ND SS 1234689-HpCDF 93.9

AS 1368-TCDD 101
Total TCDF ND 1.48 ND AS 1368-TCDF 103
Total PeCDF ND 1.3 ND
Total HXxCDF ND 1.3 ND
Total HpCDF ND 1.16 ND
Total PCDD/Fs ND ND
ITEF TEQs
TEQ: ND=0 0 0 5500 Business Drive
TEQ: ND=DL/2 275 2.75 2.75 Wilmington, NC 28405, USA
TEQ: ND=DL 549 5.49 549 WWW.US.8gS.com

Tel: +1 910 794-1613; Toll-Free 866 846-8290

Checkcode: 805-848-SYH SGS North America - DF v0.7 Report Created: 08-Apr-2020 08:33 Analyst: pw

B4195 page 25 of 28
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Sample Receipt Notification

Project Manager: Amy Boehm Company Contact: Derek Stephens
5500 Business Drive Receipt Date & Time: 25-Mar-20 at 10:04 Company: Advanced Industrial Resources, Inc.
Wilmington, NC 28405 USA AP Project name: R4395 Project Name & Site: Cireen Bay MSD
Tel: 910 794-1613 Requested TAT: 18 business days Project PO#: KR-10426
Toli Free: 866 846-8290 Projected due date: 8-Apr-20 QAAP/Contract #: n/a
Fax: 910 794-3919 Matrix: Air - M23 Requested Analysis: Method 23

Phone#: 910-794-1613 Phonet#: 800-224-5007

Email Address: Amy.Boehm@sgs.com Email Address: dstephens@airtestl.com

Received Temps (°C)
. ) Sampling . . Solvent . -
Client Smp ID AP Smp ID Components Date Sampling Time XAD Rinse(s) Container # | Shipping #
KR10426 - Test | B4195_001 Filter #1, T3597-002, Rinse, Rinse 19-Mar-20 | 00:00 123 12.3 1 s
KR10426 - Test 2 B4195_002 Filter #1, T3597-001, Rinse, Rinse 19-Mar-20 00:00 12.3 12.3 1 o
KR10426 - Test 3 B4195_003 Filter #1, T3597-004, Rinse, Rinse 19-Mar-20 00:00 12.3 12.3 1 s
KR10426 - Blank B4195_004 Acetone, MeCL2, Toluene 19-Mar-20 00:00 12.3 12.3 1 o
Sample Seals Intact: No Sample(s) Condition: Intact
Notes/Comments:
Any un-extracted sample will be stored for 90 days from reporting date.
Additional storage fees may apply for any samples stored 1 than 90 days.

Sample 001: Petri Dish received broken, placed in ziplock bag. HHONAL SIOTAGE JeeS My apply 10T aity samples STored fonger than as

Recgived by: dihiey Owens Logged in by, dubicy Chvens (S0

S
o

by Ak 23 Mar 20

All services are rendered in accordance with the applicable SGS General Conditions of Service accessible via: http://www.sgs.com/terms and conditions.htm

SGS North America

B4195 page 26 of 28
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Advanced Industrial Resources, Inc.

Compliance Sample Custody Record

BUWAG

Clients {ireen Bay MBD Anslysis Desired: g
Green Bay, W1 % |
= £
b 8
: 2
= -
fs]
Sampie ID Dty Soures Deseription | Matrin Comments
KRI1D426 |71 /19700 Stack Eshuust Test § Container Ne, | M3 %
KRI10426 | 72] 371 Stack Exhaust Test | Container No. 2 M3 %
KR10426 73] w1 ; Stack Exhaust Test | Container No, 3 M5 1oy
KRIO426 | 741 31wash Stack Exhaust Test | XAD 33 %
KRI0426 | 751 3182000 Stack Exhaust Test 2 Container No, } M3 X
KRI0426 | 76] 3/19/2020 Stack Exhanst Test 2 Conlainer No. 2 WS %
KRIO426 | 771 37192020 Stack Exhaust Test 2 Container Mo, 3 % S
KRI10426 | 781 37192020 Stack Exhaust Test 2 XAD &L %
KR10426 | 791 3/19/2020 Stack Exhanst Test 3 Container No, | M3 oy
KRID426 | 80| 3/19/2020 Stack Exhaust Test 3 Container No, 2 M3 Loy
KR10426 |B1] 31972020 Stack Exhaust Test 3 Container No. 3 MS Loy
WRIOA36 821 3192020 " Siack Exhaust Test 3 XAD M8 x
KRIDAZG {83 3/1972020 Stack Exhaust Acetone Blank WS g
KR10426 184 3/19/2020 Stack Exhaust Methvlene Chloride Blank M3 5
KR10426 {85] 3/19/2020 Stack Exhaust Toluene Blank 135 ¥
Relinguished By/Sign: DatelTime Received By / Bign: Relinguished By / Bign:  Date/Time Received By / Sign:
> 2 Jj@, /‘2@ 15, o |
Relinquisited By/Sign Date/Time Received By / Sign: Relinguished By /Bign:  Date/Time Reveived By / Bign:
Field Team Members: Analyses To Be Performed By:
8GS
AR Field Supservisor: Dan Kirk 5500 Business Dy
Field Supervisor Sign: bl Bramgrpont Aum Din. Léwit Witmington, NC 284058446
AIR Contact Name: “ Derek Stephens 910-794-1613
AIR Contaet Number: {404) 8432100

B4195 page 27 of 28
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r“lﬁ ype & {}uamiiv@ ;‘Ega‘m( Hine Modules

Oty XAD Traps: 4
oy
Resin Batch Ne: o 75 5 O
Qty. PUF: P
PUF Batch No.:. &% g

Fifter Sies:

Cxty, Filter:

Filter Batrh #:
Qty. Petri Dishes:
#af BCS3 & MB:

Client Specifie Instructions

drenial traps

{ther Reguirements

Spike Profile
Yol PCDB/F © 40l
Selutton ID: D J20 ¢ .?;*"}@;éf amount: 1.6-4 ng

Vial (1 e 32 e Enphrationd Ty oy,

Client Information

Sampling Moedule
Reguest Form

Trap Order #:  T3597

Fallowing sample recovery, plesse retarn
this form with the fleld samples fo:
5500 Business D,
Wilmington, N 18488
PhaRi0-794-1613
Fax.: 910-794-391%

Flease be avware of vour trag bateh #
{3 beging when we prep yous trags,
The Methed Blanks sad BCS, wre prepared
simedtascousty with the trap aad are properly

stored until the trap batch returns for analysis,

Wer (F:

ping trap bitches togerh
and B2 set of traps Is to be split fnto mudtiple
prajeats, please let us koow o we can pregary

extra Migthod Blanks/BUS,

Spike By:

Witness:

Eumpzmys Aclvanced Industrizl Rosourees, fne.

Consaet: Derek Stephens
Emath:  dstephens@airtestl.com
Phone: BOG-224-5007

Project Mame: Green Bay MSD
PO# KER-10425
Order Date: 10-Mar-20
Arvival Date: §13-Bar-28
Ship Teo: Advanced Iadustrial Resources, I,
Berek Stephens
3467 Novis Pointe
Acworth, GA 36141
L&A

dstephensi@alrtest].com
800-224-3007

AR PROJECTS ARE SHIPPEDR PRIGRITY OVERNIGHT VI4 FEDEX

Analyses

Reco 3 =AIAL

PCDD/F AD
212512020

Additiona] Information

AP Resital Traps Oty 4
AlrBita DAL

# Containers: )

Ship Date:

all sendess are rendered In accordance with the spplicable SGS General Conditions of Servics accessible via
p !
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Advanced Industrial Resources, Inc.

3407 Novis Pointe
Acworth, GA 30101

Project ID: Green Bay MSD

Hydrogen Chloride

EPA Method 26A

Analytical Report
34539

Element One, Inc.
6319-D Carolina Beach Rd., Wilmington, NC 28412
910-793-0128 FAX: 910-792-6853 ellab@e1lab.com

ED_012958_00010534-00106



The following data for Analytical Report 34539
has been reviewed for completeness, accuracy,
adherence to method protocol,

and compliance with quality assurance guidelines.

Review by:

&Qaaffm Whb

Linda Ann Webb, M.S. Chemist
March 31, 2020

Report Reviewed and Finalized By:

Ken Smith, Laboratory Director
March 31, 2020

elementOne
34538 AIR M2CA Report Packst
Fage 2 of 17

ED_012958_00010534-00107



SUMMARY OF RESULTS

eglemeniOne
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Summary of Analysis

Summary of Method 26A Analysis

Power Boiler 2
M26A-R1
©34539-8

Total mg

Element

Element

Power Boiler 2
M26A-R2
834538-9

Total mg

0.1N H2S04
Reagent Blank
£34530-1 HS04

Total mg

eglemeniOne

Power Boiler 2

M26A-R3
©34539-10

Total mg

ED_012958_00010534-00109



ANALYTICAL NARRATIVE

eglemeniOne
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Element One Analytical Narrative

Client ID: | Green Bay MSD, Atlanta, GA Analyst LAW
Method: M26A Dates Received: | 03.25.20

Analytes: | HCI Dates Analyzed: | 03.30.20

Summary of Analysis

Client: Advanced Industrial Resources, Inc. Element One #: 34539

The samples were prepared and analyzed according to Method 26A protocol.
The samples were analyzed for chloride on a Metrohm 881/858 ion
chromatograph system.

Detection Limits

The Metrohm reporting limit was 0.1 ug/mL for chloride.

Analysis QA/QC
Duplicate analyses relative percent difference (RPD) and spike sample recovery

data are summarized in the Quality Control section. All QA/QC data was within
the criteria of the method.

Additional Comments

The reported results have not been corrected for any blank values or spike
recovery values. The reported results relate only to the items tested or calibrated.

eglemeniOne
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QUALITY CONTROL SUMMARY

eglemeniOne
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Summary of Quality Control Data

Summary of Method 26A Duplicate Analysis RPD
(Method 26A QC limits: < 5% for RPD)

Power Boiler 2 Power Boiler 2 Power Boiler 2
M26A-R1 M26A-R2 M26A-R3
Element RPD RPD RPD
HCI NA NA NA
0.1N HoS04
Reagent Blank
Element RPD
HCI NA

Summary of Method 26A Spike Recoveries
(Method 26A QC limits: 90-110% for Spike Recoveries)

Power Boiler 2

M26A-R3
Element Recovery
HCI 98%
glemeniOne
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SAMPLE CUSTODY

eglemeniOne
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ANALYTICAL DATA

eglemeniOne
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Analytical Calculations
HCI-
Total HX (mg) = [X Results (pg/mL)*Dilution*Beginning Volume
(mL)/1000]*Correction Factor
Where-

X Results= Raw sample concentration (ppm) — IC Data Sheets

Dilution= Diluted Volume—IC Run Sheet
Aliquot

Beginning Volume--Sample Submission

1.028= Correction factor for hydrogen chloride

eglemeniOne
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Analytical Calculations

Spike Recovery-

Spike (%) = (Spiked Result (ug/mL) — Sample Result (ug/mL))

Spike Amount (pg/mL)

Where-

Spike Result = Raw sample concentration (ppm)--/C-Data Sheet

Sample Result = Raw sample concentration (ppm)--/C-Data Sheet

Spike Amount—I/C Data Sheet

Duplicate Analysis RPD-

X100

RPD (%) = (Duplicate Result (ug/mL) - Sample Result (ug/mL)} X100

Average (ug/mL)

Where-

Sample Result and Duplicate Resulis=Raw sample concentration (ppm)--/C-Data

Sheet

Average= (Duplicate + Sample Results)
2

eglemeniOne
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METHOD 29 LAB REPORT
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Advanced Industrial Resources, Inc.

3407 Novis Pointe
Acworth, GA 30101

Project ID: Green Bay MSD

Beryllium, Cadmium, Lead
and Mercury

EPA Method 29 Analysis

Analytical Report
34539

Element One, Inc.
6319-D Carolina Beach Rd., Wilmington, NC 28412
910-793-0128 FAX: 910-792-6853 etlab@e1lab.com
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The following data for Analytical Report 34539
has been reviewed for completeness, accuracy,
adherence to method protocol,
and compliance with quality assurance guidelines.

Review by:

Onet—

Daphne Woodman, B.S. Chemist
April 7, 2020

Report Reviewed and Finalized By:

Hoir~

Ken Smith, Laboratory Director
April 7, 2020

elementOne
345349 AR MEQ Report Packet
FPage 2 of 30 '
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SUMMARY OF RESULTS

elementOne
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Summary of Analysis

Stack Exhaust - Summary of Method 29 Mercury Analysis

H>0 Empty

Average Total Front Half /HNO;3; Impinger KMnO4 HCI

Run Number Catch, ug Mg Mg Mg Mg Mg
Stack Exh-M29-R1 #1 <05 <01 <0.3 <0.2 <0.5 <04
#2 <01 <0.3 <0.2 <05 <04
Stack Exh-M29-R2 #1 <0.5 <0.1 <03 <0.2 <05 <04
#2 <01 <0.3 <0.2 <05 <04
Stack Exh-M29-R3 #1 <0.5 <0.1 <03 <0.2 <05 <04
#2 <01 <0.3 <0.2 <05 <04
Reagent Blank #1 <05 <0.1 <0.2 <0.2 <0.5 <04
#2 <041 <0.2 <0.2 <05 <04

Stack Exhaust - Summary of Method 29 Metals Analysis

Reagent
M29-T1 M29-T2 M29-T2 M29-T3 Blank
34539-1 34539-2 34539-2 dup 34539-3 34539-4

Element Total ug Total ug Total ug Total ug Total ug
Beryllium <0.05 <0.05 <0.05 <0.05 <0.05
Cadmium <0.2 <0.2 <0.2 <0.2 <0.2
Lead 1.26 1.83 1.83 0.650 0.293

elementOne
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Element One Analytical Narrative

Advanced Industrial Resources, Inc. 34539

Green Bay MSD MAR, DBW
Method 29 03/25/20

Be, Cd, Pb & Hg 03/27/20-04/07/20

Summary of Analysis

The Method 29 samples were digested, prepared, and analyzed according to Method 29
protocol. Samples were analyzed for mercury on a PerkinElmer FIMS-100 CVAA
mercury analyzer. The samples were analyzed for metals on PerkinElmer Nexlon 350X
ICP-MS.

Detection Limits

The FIMS-100 CVAA instrument reporting limit for mercury was 0.004 ug per aliquot
analyzed. The ICP-MS instrument reporting limits were 0.25ug/L for beryllium and
1.0ug/L. for the other metals.

Analysis QA/QC

Duplicate analyses relative percent difference (RPD), spike sample recovery, and
second source calibration verification data are summarized in the Quality Control
Section. All QA/QC data was within the criteria of the method.

Additional Comments

The reported results have not been corrected for any blank values or spike recovery
values. The reported results relate only to the items tested or calibrated.

The ICP analysis of the Reagent Blank sample revealed detectable traces of lead. The
prepared front half, archived ¢8a 0.1N HNO; and archived ¢9 5% HNO3/10% H,0;
fractions were analyzed to determine the source of the metals. Lead was present in the
prepared front half and archived ¢8 fractions.

slemeniOne
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QUALITY CONTROL SUMMARY
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Summary of Quality Control Data

Mercury Duplicate Analysis RPD
(Method 29 QC limits: < 10% for RPD)

Run Number Front Half HyO.,/HNO3; Empty Imp KMnOy4 HCI
Stack Exh-M29-R1 NA NA NA NA NA
Stack Exh-M29-R2 NA NA NA NA NA
Stack Exh-M29-R3 NA NA NA NA NA
Reagent Blank NA NA NA NA NA

Mercury Spike Recoveries
(Method 29 QC limits: 75-125% for Spike Recoveries)

Run Number Front Half H,O,/HNO3 Empty Imp  KMnOy4 HCI
Stack Exh-M29-R3 #1 105% 102% 103% 108% 109%
#2 104% 102% 101% 108% 108%
glemeniOne
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Summary of Quality Control Data

Metals Duplicate Analysis RPD
(Method 29 QC limits: < 20% for RPD)

Stack Exhaust-M29-T2

Element RPD
Beryllium NA
Cadmium NA
Lead 0.2%

Metals Analysis Spike Recoveries
(Method 29 QC limits: 75-125% for Spike Recoveries)

Stack Exhaust -M29-T3

Element Recovery
Beryllium 79%
Cadmium 81%
Lead 97%

Second Source Calibration Check Recoveries
(Method 29 QC limits: £10% for Second Source Continuing Check Standard™)

Element 0.25 ppb 1 ppb 50 ppb 125 ppb

Beryllium 107% 109% 97% 104%

Cadmium 103% 97% 101%

Lead 105% 99% 101%
glemeniOne
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ANALYTICAL DATA
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Analytical Calculations

Metals-

Element Results (ug) =ICP Results (pg/L)*Dilution*Final Volume (L)

Where-
ICP Results= Raw sample concentration (ppb)--/CP-Data Sheet

Dilution= Diluted Volume--ICP-MS Run Sheet
Aliquot

Final Volume=FH=Final Volume (FV)--Sample Submission
BH=Received Volume (BV)*Final Volume (FV)--Sample Submission
Aliquot (Used)
Combined Results=FH+BH

Mercury-

Mercury Results (ug) =CVAA Results (uqg) *Final Volume (ml)
Aliquot (ml)

Where-

CVAA Results= Raw sample reading (ug)--Hg-Data Sheet
Aliquot= Sample Aliquot (Alq.)--Hg-Data Sheet

Final Volume=Final Volume (FV)*--Sample Submission

* With the exception of the BH fraction where-
=Received Volume (BV)--Sample Submission

slemeniOne
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Analytical Calculations

Spike Recovery-

Spike (%) = (Spiked Result (ug/L) — Sample Result (ug/L)) X100
Spike Amount (pg/L)

Where-

Spike Result = Raw sample concentration (ppb)--iICP-Data Sheet

Sample Result = Raw sample concentration (ppb)--ICP-Data Sheet

Spike Amount--ICP-MS Spike Table

Duplicate Analysis RPD-

RPD (%) = (Duplicate Result (ug/L) - Sample Result (ug/L)} X100
Average (ug/L)

Where-

Sample Result and Duplicate Resulis=Raw sample concentration (ppb)--ICP-Data
Sheet

Average= (Duplicate + Sample Results)
2
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MERCURY BATCH DIGESTION - RUN WORKSHEET
Date PreparediDigested: Prap By vefﬁwt SiF Fie# D3tk -}
Block #1 Temparature _ Siad Timer_5ix Blachirm 0, '~
Block #2 Temperature, Stop Time: _ Batoh Snalyst fedd
Block #3 Temmparaline: o Typed By:  tid Wasrifled By 73 1. Lh
(. 4ughml :
&8 Curve & OU's | working std BY.ml [ PV, mi Standard Lot Numbers

Lab BLK v Standard #1 dor working 33d)
{¥ batoht 41} 45 Lot # Mv% FEa Gtk
004 ug &.0%ml 4 40 Wm’kmg richard
0,04 ug .10l 44 4G Lotd Bel-tdi - by pivss
€08 ug g.20ml A 40 iStendard 22 (QC #2):

018 ug £ 40ml 443 A0 Lot vl ¥
0. 20ug 3.80m| A 40 |Standard #3 {QC ¥3)
Lot pet iy

e ben Fle fear ] s

QU #2=008ug | 02md #2 sid 40 40
& QU #3= 008ug | 0.8mi#3 sid A 40 Curve prapgred by B

Imitial Beview By apdres "~ Date: ik ian Time:ﬁsiﬁ
Finat GC Review By 1Y | / K—{,{ P Dater S Pre 2o Time ol 8

Comwnenis

g Aot
Llgead

A5 (AR | Method . Comments
8 77 Mb-ny G | 3k vy o 6,4

L Y i ; ; s 0.a0d

f“/ kLS L R £ & T
12 e 1 § HER

13 A9 iiw ] i ‘3(

73 Tom S —_— -

75 ST v
9 =
ik -5 B

=
nd
po]

Y

18 i B
19 ~p T § =}
NOTES: Lab blanks and spikes must e prepared with sach batch digestion

ezﬁf@ =
Ly

EE s v spike fibr Mg, Use calibration workinyg Qugfod standard ot the e of G200 per A sampie, wilets othorsdneg noted.

Digestion chemicals to be added in vrder at the following rate per 40mi volumes.
H. B0, @ 20ml.. .. NG, @ 1.0mi .. KMaQ, & 80ml. . Farsuffate 88 32w

Ho 80, Lot # V098] beow HNG, Lotd suoes EMG , Hﬁ:i‘{“m #_4US Fohar
Persulfate Lot # Ygd-\41~ ¥ MO« Lot £ 5 - 139 -1 Fivrox Lot B3 -139 .3
| Clear samples after digestion with 2.4 mi of Mydroxylamine solution.

Blmnent Gne, Ing F2008 1S Page 1 of 3
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MERCURY BATCH DIGESTION - RUN WORKSHEET

Date Prepared/Digested: ©i%e] 2 o Prep By: Mas /gl SIF File #t: Q240201

Block #1 Temperaturs;: :g- Jn  Start Time: 5 i3a Machina 13 ¢

Block #2 Temperaturs: o Fs Stop Time: 970 Batch Snalyst W

Blook #3 Temparature: s Typed Eiy: ;<M-‘\~ Verfied By T -
dugim
AJS Cuve & QO's | working sid B, i FY, md Standard Lot Numbers

Lab BLK Standant #1 for working st
{3/ batch) N N T . 40 ot # Loy Wity
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£.04 uy 0. 10 - 40 S0 ot wgteiihad by B
i
§

£ fs et

.08 ug  0.20mi 40 40 iStandard #2 (QU Ry
.18 uy {140m 40 40 Lot weroidd -2
.20ug .50md 403 413 Shandgrd #3 {Q0 #3y
Eot# e t=Ehe g

feg ey B

0 #2=0.08ug | 0.2mi $2 sid A3 40
Q0 #3= 0.08ug | 0.2mi #3 sid {3 A0 Curye prapared by 18

Inttisl Beview By: ol Digter {30 (2 Time: 115
Final G0 Review By "Lt/ P@«L{ﬂ Dty <5 e ot Time sl i
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NOTES: Lab b | &pi preparad with sach batoh digestion

"+ Denpies spike for Ay, Use ¢ 2 the rodle of BUE0ved ey Aed saenple, tsdess offinsise soted,

Digestion chemicals fo be added in order ot the following rate par 40mi volumes,

H 50, @ 2.0mi ... NG, @ 1.0 BinD, 60 8.0mi . Persuifate 8 3.2mi
Hp S0, Lot & IS boee . FIND 5 Lot 8 TR0, g 0 MO Lot #: 4 8 ;
Parsulfate Lot #v_{;g%%*‘f‘?“ff’? HBING , Lot #?%Q‘f?%}f Hydrow Lot Lie b
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PerkinElmer Nexlon 350X ICP-MS

Method 6020 & 200.8 Metals Summary Report
Sample 1D: Blank

Sample Dal Tuesday, April 07, 2020 09:40:49
Sample Description:

Concentration Results

Analyte Mass Meas. Intens Conc. Mear Report Unit
|> Li 6 1782800 ppb
|- Be 9 28.3 ppb
|- Sc 45 1362003.8 ppb
I> Rh 103 1316282.6 ppb
| Cd 111 25.7 ppb
B Cd 114 2.7 ppb
[> Ho 165 1642062.3 ppb
|- Pb 208 4156.9 ppb
Kr 83 83 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID: Standard 1

Sample Dal Tuesday, April 07, 2020 09:42:46
Sample Description:

Concentration Results

Analyte Mass Meas. Intens Conc. Mear Report Unit
I> Li 6 1733097.7 ppb
|- Be 9 8867.4 1.12178 ppb
B Sc 45 1318506.1 ppb
[> Rh 103 1274018.8 ppb
| Cd 111 7567.3 1.0683 ppb
B Cd 114 17648.1 1.12217 ppb
|> Ho 165 1595939.7 ppb
B Pb 208 84018.9 1.09969 ppb
Kr 83 95.3 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID: Standard 2

Sample Dal Tuesday, April 07, 2020 09:44:42
Sample Description:

Concentration Results

Analyte Mass Meas. Intens Conc. Mear Report Unit
[> Li 6 1752722.8 ppb
|- Be 9 416732 52.29895 ppb
B Sc 45 1350013.8 ppb
|> Rh 103 1308607.7 ppb
| Cd 111 364210.2 50.21674 ppb
|- Cd 114 838367.7 51.90514 ppb
|> Ho 165 1644091.2 ppb
|- Pb 208 3899713 51.99595 ppb
Kr 83 99.3 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID: Standard 3

Sample Dai Tuesday, April 07, 2020 09:46:39
Sample Description:

Concentration Results

Analyte Mass Meas. intens Conc. Mear Report Unit
|> Li 6 1766396.1 ppb
B Be 9 836872.1 104.21048 ppb
|- Sc 45 1356812.4 ppb
|> Rh 103 1305163.1 ppb
| Cd 111 726953.5 100.50417 ppb
|- Cd 114  1674730.6 103.96831 ppb
I> Ho 165 1656951.4 ppb
|- Pb 208 7702132 101.96258 ppb
Kr 83 103 ppb
elementOne
ICP-Data 1 of 8 € 34539-Metals

29.1

ED_012958_00010534-00152



PerkinElmer Nexlon 350X ICP-MS

Method 6020 & 200.8 Metals Summary Report
Sample ID: Standard 4

Sample Dal Tuesday, April 07, 2020 09:48:36
Sample Description:

Concentration Results

Analyte Mass Meas. Intens Conc. Mear Report Unit
|> Li 6 1795186 ppb
|- Be 9 1671803.6 204.8079 ppb
|- Sc 45 1346581.7 ppb
I> Rh 103  1287043.3 ppb
| Cd 111 1437086.6 201.47486 ppb
B Cd 114  3175994.1 199.92616 ppb
[> Ho 165 1651756.5 ppb
|- Pb 208 15085721 200.36746 ppb
Kr 83 124 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID: Standard 5

Sample Dal Tuesday, April 07, 2020 09:50:33
Sample Description:

Concentration Results

Analyte Mass Meas. Intens Conc. Mear Report Unit
I> Li 6 18017485 ppb
|- Be 9 1999166.9 244.00918 ppb
B Sc 45 1373859.1 ppb
[> Rh 103 1314393.8 ppb
| Cd 111 1810525.5 248.57482 ppb
B Cd 114  4024245.7 248.09023 ppb
|> Ho 165 1680003.3 ppb
B Pb 208 19030713 248.52141 ppb
Kr 83 143 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID: Standard 6

Sample Dal Tuesday, April 07, 2020 09:52:30
Sample Description:

Concentration Results

Analyte Mass Meas. Intens Conc. Mear Report Unit
[> Li 6 1815625 ppb
|- Be 9 2630.2  0.31509 ppb
B Sc 45 1390910.6 ppb
|> Rh 103 1329057.6 ppb
| Cd 111 469.6  0.06023 ppb
|- Cd 114 1055.1 0.064186 ppb
|> Ho 165 1673496 ppb
|- Pb 208 10668.6  0.08438 ppb
Kr 83 92 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID: QC Std 1

Sample Dai Tuesday, April 07, 2020 09:54:27
Sample Description:

Concentration Results

Analyte Mass Meas. intens Conc. Mear Report Unit
|> Li 6 18422257 ppb
B Be 9 362.3  0.03974 ppb
|- Sc 45 1395442 ppb
|> Rh 103 1329947.8 ppb
| Cd 111 356.3  0.04484 ppb
|- Cd 114 725.6  0.04404 ppb
I> Ho 165 1686601.7 ppb
|- Pb 208 6014.8  0.02271 ppb
Kr 83 100.3 ppb
elementOne
ICP-Data 2 of 8 € 34539-Metals

29.2
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PerkinElmer Nexlon 350X ICP-MS

Method 6020 & 200.8 Metals Summary Report
Sample ID: QC Std 2

Sample Dal Tuesday, April 07, 2020 09:56:24
Sample Description:

Concentration Results

Analyte Mass Meas. Intens Conc. Mear Report Unit
|> Li 6 1823502.2 ppb
|- Be 9 9086.2 1.09228 ppb
|- Sc 45 1395027.3 ppb
I> Rh 103 1344971.2 ppb
| Cd 111 7818.1 1.04543 ppb
B Cd 114 17924.3 1.07959 ppb
[> Ho 165 1684868.6 ppb
|- Pb 208 85981.9 1.0643 ppb
Kr 83 77.3 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID: QC Std 3

Sample Dal Tuesday, April 07, 2020 09:58:21
Sample Description:

Concentration Results

Analyte Mass Meas. Intens Conc. Mear Report Unit
I> Li 6 1777529.9 ppb
|- Be 9 10454922 129.3843 ppb
B Sc 45 1356855.1 ppb
[> Rh 103 1302207.6 ppb
| Cd 111 909799.1 126.06666 ppb
B Cd 114 2031588.5 126.40124 ppb
|> Ho 165 1652678.2 ppb
B Pb 208 95144286.2 126.2908 ppb
Kr 83 107 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID: QC Std 4

Sample Dal Tuesday, April 07, 2020 10:00:19
Sample Description:

Concentration Results

Analyte Mass Meas. Intens Conc. Mear Report Unit
[> Li 6 1792257.9 ppb
|- Be 9  848000.1 104.04539 ppb
B Sc 45 1382920 ppb
|> Rh 103 1318892.4 ppb
| Cd 111 7397724 101.2063 ppb
|- Cd 114 1698112 104.3129 ppb
|> Ho 165 1679522.7 ppb
|- Pb 208 7817306.8 102.09072 ppb
Kr 83 110.3 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID: QC Std 5

Sample Dai Tuesday, April 07, 2020 10:02:16
Sample Description:

Concentration Results

Analyte Mass Meas. intens Conc. Mear Report Unit
|> Li 6 1770320.7 ppb
B Be 9 391883.5 48.67714 ppb
|- Sc 45 1373407.2 ppb
|> Rh 103 1304609.6 ppb
| Cd 111 349438.6 48.32963 ppb
|- Cd 114 803649.5 49.91059 ppb
I> Ho 165 1658590.9 ppb
|- Pb 208 3756328.8 49.64435 ppb
Kr 83 81.3 ppb
elementOne
ICP-Data 3 of 8 € 34539-Metals
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PerkinElmer Nexlon 350X ICP-MS

Method 6020 & 200.8 Metals Summary Report
Sample ID: QC Std 6

Sample Dal Tuesday, April 07, 2020 10:04:14
Sample Description:

Concentration Results

Analyte Mass Meas. Intens Conc. Mear Report Unit
|> Li 6 18347752 ppb
|- Be 9 301.7  0.03269 ppb
|- Sc 45 1532754.4 ppb
I> Rh 103 1412050.6 ppb
| Cd 111 407.8 0.0486 ppb
B Cd 114 1697  0.09719 ppb
[> Ho 165 1898165.5 ppb
|- Pb 208 9299.2  0.05195 ppb
Kr 83 100 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID: QC Std 7

Sample Dal Tuesday, April 07, 2020 10:06:11
Sample Description:

Concentration Results

Analyte Mass Meas. Intens Conc. Mear Report Unit
I> Li 6 1697778.7 ppb
|- Be 9 94.3  0.00872 ppb
B Sc 45 1492208.9 ppb
[> Rh 103 1403433.4 ppb
| Cd 111 3988.4  0.50934 ppb
B Cd 114 10065.9  0.58093 ppb
|> Ho 165 1854435.9 ppb
B Pb 208 5361.1 0.00788 ppb
Kr 83 105.3 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID: QC Std 8

Sample Dal Tuesday, April 07, 2020 10:08:09
Sample Description:

Concentration Results

Analyte Mass Meas. Intens Conc. Mear Report Unit
[> Li 6 1655007.5 ppb
|- Be 9 2037.1 0.26722 ppb
B Sc 45 1413642.9 ppb
|> Rh 103 1371828.3 ppb
| Cd 111 110 0.01094 ppb
|- Cd 114 2745  0.01605 ppb
|> Ho 165 1714250.4 ppb
|- Pb 208 3829.5 -0.00653 ppb
Kr 83 71.3 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID: QC Std 2

Sample Dai Tuesday, April 07, 2020 10:10:06
Sample Description:

Concentration Results

Analyte Mass Meas. intens Conc. Mear Report Unit
|> Li 6 1674085.9 ppb
B Be 9 8422.1 1.10303 ppb
|- Sc 45 14278246 ppb
|> Rh 103 1382623.9 ppb
| Cd 111 7911.9 1.02909 ppb
|- Cd 114 18416.6 1.07895 ppb
I> Ho 165 1736881.2 ppb
|- Pb 208 87294.5 1.04758 ppb
Kr 83 74 ppb
elementOne
ICP-Data 4 of 8 € 34539-Metals
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PerkinElmer Nexlon 350X ICP-MS
Method 6020 & 200.8 Metals Summary Report

Sample ID: LRB
Sample Dal Tuesday, April 07, 2020 10:13:36
Sample DetAIR
Concentration Results
Analyte Mass Meas. Intens Conc. Mear Report Unit
|> Li 6 1700523.8 ppb
|- Be 9 82.3  0.00718 ppb
|- Sc 45 1454872.3 ppb
I> Rh 103  1434044.6 ppb
| Cd 111 182.6  0.01946 ppb
B Cd 114 -513.9  -0.02903 ppb
[> Ho 165 1883067.8 ppb
|- Pb 208 10627.9 0.0683 ppb
Kr 83 80.7 ppb
Method 6020 & 200.8 Metals Summary Report
Sample ID: LRB
Sample Dal Tuesday, April 07, 2020 10:15:33
Sample De:AIR
Concentration Results
Analyte Mass Meas. Intens Conc. Mear Report Unit
I> Li 6 1668650.9 ppb
|- Be 9 290645.7 38.30025 ppb
B Sc 45 1451164.6 ppb
[> Rh 103 14112154 ppb
| Cd 111 302055.7 38.62047 ppb
B Cd 114 702428.3 40.32807 ppb
|> Ho 165 1840621.1 ppb
B Pb 208 4038982.4 48.09829 ppb
Kr 83 83.3 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID: 34539-1
Sample Dal Tuesday, April 07, 2020 10:17:30

Sample Det AIR
Concentration Results
Analyte Mass Meas. Intens Conc. Mear Report Unit
[> Li 6 16092434 ppb
|- Be 9 379.7  0.04836 ppb
B Sc 45 14319141 ppb
|> Rh 103 1381694.6 ppb
| Cd 111 4167.8  0.54075 ppb
|- Cd 114 1219.2  0.07133 ppb
|> Ho 165 1845277.7 ppb
|- Pb 208 5326824  6.27914 ppb
Kr 83 107.3 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID; 34539-2

Sample Dai Tuesday, April 07, 2020 10:19:27
Sample Det AIR

Concentration Results

Analyte Meas. intens Conc. Mear Report Unit
|> Li 6 1666014.6 ppb
B Be 9 218.7  0.02535 ppb
|- Sc 45 1491644.3 ppb
|> Rh 103 1433998.1 ppb
| Cd 111 4588.8 0.5739 ppb
|- Cd 114 2088.7  0.16759 ppb
I> Ho 165 1913956.2 ppb
|- Pb 208 802025  9.14047 ppb
Kr 83 87.3 ppb
elementOne
ICP-Data 5 of 8 € 34539-Metals
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PerkinElmer Nexlon 350X ICP-MS

Method 6020 & 200.8 Metals Summary Report
Sample 1D: 34539-2
Sample Dal Tuesday, April 07, 2020 10:21:24

Sample DetAIR
Concentration Results
Analyte Mass Meas. Intens Conc. Mear Report Unit
|> Li 6 1652091.2 ppb
|- Be 9 204.7  0.02375 ppb
|- Sc 45 1476926.7 ppb
I> Rh 103 1420995.9 ppb
| Cd 111 4467.3  0.56372 ppb
B Cd 114 2623.4  0.14957 ppb
[> Ho 165 1912720.8 ppb
|- Pb 208 8003074  9.12651 ppb
Kr 83 94.7 ppb

Method 6020 & 200.8 Metals Summary Report
Sample 1D: 34539-3
Sample Dal Tuesday, April 07, 2020 10:23:20

Sample De:AIR
Concentration Results
Analyte Mass Meas. Intens Conc. Mear Report Unit
I> Li 8 1595191 ppb
|- Be 9 169  0.01981 ppb
B Sc 45 14221423 ppb
[> Rh 103 1403990.9 ppb
| Cd 111 26204  0.33331 ppb
B Cd 114 -911.1  -0.05251 ppb
|> Ho 165 1848276.2 ppb
B Pb 208  278387.8  3.24989 ppb
Kr 83 95.3 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID: 34539-3
Sample Dal Tuesday, April 07, 2020 10:25:17

Sample Det AIR
Concentration Results
Analyte Mass Meas. Intens Conc. Mear Report Unit
[> Li 6 16108494 ppb
|- Be 9 289846.4 39.56897 ppb
B Sc 45 1438050.3 ppb
|> Rh 103 1401562.9 ppb
| Cd 111 316171.3 40.70656 ppb
|- Cd 114 7261117 41.97972 ppb
|> Ho 165 1868001.7 ppb
|- Pb 208 4417278.2 51.84254 ppb
Kr 83 95 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID; 34539-4

Sample Dai Tuesday, April 07, 2020 10:27:14
Sample Det AIR

Concentration Results

Analyte Meas. intens Conc. Mear Report Unit
|> Li 6 1656585.8 ppb
B Be 9 262.3  0.03132 ppb
|- Sc 45 1463555.4 ppb
|> Rh 103 1417576.2 ppb
| Cd 111 24431 0.30748 ppb
|- Cd 114 -208.1  -0.01204 ppb
I> Ho 165 1883632.2 ppb
|- Pb 208  130699.5 1.46719 ppb
Kr 83 78.7 ppb
elementOne
ICP-Data 6 of 8 € 34539-Metals
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PerkinElmer Nexlon 350X ICP-MS

Method 6020 & 200.8 Metals Summary Report
Sample ID: QC Std 1

Sample Dal Tuesday, April 07, 2020 10:29:12
Sample Description:

Concentration Results

Analyte Mass Meas. Intens Conc. Mear Report Unit
|> Li 6 1678588.6 ppb
|- Be 9 74.7  0.00629 ppb
|- Sc 45 1401955.9 ppb
I> Rh 103 1361249 ppb
| Cd 111 151.2  0.01652 ppb
B Cd 114 174.3  0.01021 ppb
[> Ho 165 1716171.1 ppb
|- Pb 208 20164 -0.01826 ppb
Kr 83 79.7 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID: QC Std 4

Sample Dal Tuesday, April 07, 2020 10:31:09
Sample Description:

Concentration Results

Analyte Mass Meas. Intens Conc. Mear Report Unit
I> Li 6 1663882.9 ppb
|- Be 9 785569.9 103.82314 ppb
B Sc 45 1404152.6 ppb
[> Rh 103 1353765 ppb
| Cd 111 747086.6 99.57599 ppb
B Cd 114 1730701 103.57755 ppb
|> Ho 165 1689024.9 ppb
B Pb 208 7920915.8 102.85915 ppb
Kr 83 96.7 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID: 34539-4
Sample Dal Tuesday, April 07, 2020 10:39:14

Sample Det AIR
Concentration Results
Analyte Mass Meas. Intens Conc. Mear Report Unit
[> Li 6 1613232.2 ppb
|- Be 9 158  0.01803 ppb
B Sc 45 1420968.8 ppb
|> Rh 103 1357366.5 ppb
| Cd 111 2200.9  0.28907 ppb
|- Cd 114 -524.1 -0.0315 ppb
|> Ho 165 1785907.8 ppb
|- Pb 208 126470.5 1.49844 ppb
Kr 83 83.7 ppb

Method 6020 & 200.8 Metals Summary Report
Sample 1D: 34539-4 FH
Sample Dat Tuesday, April 07, 2020 10:41:11

Sample Det AIR
Concentration Results
Analyte Mass Meas. intens Conc. Mear Report Unit
|> Li 6 1486236.9 ppb
B Be 9 233.3  0.03104 ppb
|- Sc 45 12975145 ppb
|> Rh 103 1281765.9 ppb
| Cd 111 2658.9  0.37079 ppb
|- Cd 114 1634  0.10313 ppb
I> Ho 165 1663986.6 ppb
|- Pb 208 111636.8 1.41665 ppb
Kr 83 82 ppb
elementOne
ICP-Data 7 of 8 € 34539-Metals
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PerkinElmer Nexlon 350X ICP-MS

Method 6020 & 200.8 Metals Summary Report
Sample 1D: 34539-4 c8A
Sample Dal Tuesday, April 07, 2020 10:43:08

Sample DetAIR
Concentration Results
Analyte Mass Meas. Intens Conc. Mear Report Unit
|> Li 6 1397432 ppb
|- Be 9 40.7 0.0029 ppb
|- Sc 45  0945478.6 ppb
I> Rh 103 1222569.2 ppb
| Cd 111 53.9  0.00443 ppb
B Cd 114 122.2  0.00793 ppb
[> Ho 165 15488093.2 ppb
|- Pb 208 30370.3  0.37475 ppb
Kr 83 65.3 ppb

Method 6020 & 200.8 Metals Summary Report
Sample 1D: 34539-4 c9
Sample Dal Tuesday, April 07, 2020 10:45:05

Sample De:AIR
Concentration Results
Analyte Mass Meas. Intens Conc. Mear Report Unit
I> Li 6 15589284 ppb
|- Be 9 33.7 0.00126 ppb
B Sc 45 1308525.2 ppb
[> Rh 103 1257477.7 ppb
| Cd 111 192.1 0.02403 ppb
B Cd 114 -254.1  -0.01639 ppb
|> Ho 165 1639314.2 ppb
B Pb 208 63384.5 0.7929 ppb
Kr 83 67.7 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID: QC Std 1

Sample Dal Tuesday, April 07, 2020 10:47:02
Sample Description:

Concentration Results

Analyte Mass Meas. Intens Conc. Mear Report Unit
[> Li 6 1659154.7 ppb
|- Be 9 35.7 0.00123 ppb
B Sc 45 1390524 ppb
|> Rh 103 1333488.7 ppb
| Cd 111 76.1 0.00676 ppb
|- Cd 114 81.8  0.00482 ppb
|> Ho 165 1678992.6 ppb
|- Pb 208 2196.7 -0.02684 ppb
Kr 83 74 ppb

Method 6020 & 200.8 Metals Summary Report
Sample ID: QC Std 4

Sample Dai Tuesday, April 07, 2020 10:48:59
Sample Description:

Concentration Results

Analyte Mass Meas. intens Conc. Mear Report Unit
|> Li 6 1656165 ppb
B Be 9 790141.2 104.91793 ppb
|- Sc 45 1381778.7 ppb
|> Rh 103 1349894.1 ppb
| Cd 111 749189.6 100.14725 ppb
|- Cd 114 1715045.6 102.94411 ppb
I> Ho 165 1697144.5 ppb
|- Pb 208 7887308.2 101.946486 ppb
Kr 83 93.3 ppb
elementOne
ICP-Data 8 of 8 € 34539-Metals
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PerkinElmer FIMS-100 CVAA Mercury Analyzer

Sample_ID Date Time Mean_8ig Mean_Rd Mean_Rt Units Alg. Vol. Sig 1 Reading-1  Result-1 Sig 2 Reading-2 Result-2  Cor. Coeff.
Calib Blank 3/27/2020 11:17:28 AM  6.89E-05 ug 8.17E-05 5.60E-05

STD1 =.004ug 3/27/2020 11:19:10 AM 0.00053319 ug 0.00053524 0.00053113

STD2 = .04ug 3/27/2020 11:20:53 AM 0.00501131 ug 0.00499621 0.00502641

STD3 = .08ug 3/27/2020 11:22:35 AM 0.00993826 ug 0.00998914 0.00988737

STD4 = .16ug 3/27/2020 11:24:28 AM 0.01959923 ug 0.01957194 0.01962653

STD5 = .2ug 3/27/2020 11:26:22 AM 0.02440895 ug 0.02449319 0.02432471

Reagent Blank 3/27/2020 11:28:14 AM  5.67E-05 0.00046315 0.00046315 ug 5.73E-05 0.00046774 0.00046774  5.62E-05 0.00045856 0.00045856

0.004ug = DL 3/27/2020 11:33:21 AM 0.00052063 0.00425116 0.00425116 ug 0.00053253 0.00434828 0.00434828 0.00050874 0.00415403 0.00415403 0.999948226
0.080ug = QC STD 2 3/27/2020 11:35:02 AM 0.01008805 0.08237246 0.08237246 g 0.01011565 0.08259786 0.08259786 0.01006044 0.08214707 0.08214707 0.999948226
Reagent Blank 3/27/2020 11:36:54 AM  -1.32E-06 -1.08E-05 -1.08E-05 ug -4.41E-07 -3.60E-06 -3.60E-06 -2.20E-06 -1.79E-05 -1.79E-05 0.999948226
34539-1 BH 3/27/2020 11:42:14 AM 0.00014463 0.00071783 0.05832397 ug 4 325 0.00015223 0.00077987 0.06336443 0.00013704 0.0006558 0.05328351 0.999948226
34539-2 BH 3/27/2020 11:43:57 AM 0.00011885 0.00050729 0.04121721 ug 4 325 0.00011746 0.00049592 0.04029332 0.00012024 0.00051866 0.0421411 0.999948226
34539-2 BH DUP 3/27/2020 11:45:41 AM  8.99E-05 0.00027123 0.02203715 ug 4 325  8.93E-05 0.00026622 0.02162998  9.06E-05 0.00027624 0.02244431 0.999948226
34539-3 BH 3/27/2020 11:47:24 AM  8.09E-05 0.00019718 0.01552773 ug 4 315  8.41E-05 0.00022342 0.01759456  7.77E-05 0.00017093 0.01346091 0.999948226
34539-3 BH SPK 3/27/2020 11:49:06 AM 0.01008872 0.08191482 6.45079244 g 4 315 0.01008568 0.08189002 6.44883872 0.01009176 0.08193963 6.45274616 0.999948226
34539-4 BH 3/27/2020 11:50:58 AM 0.00017769 0.00098775 0.04889363 ug 4 198 0.00017857 0.00099492 0.0492483 0.00017681 0.00098058 0.04853895 0.999948226
0.004ug = DL 3/27/2020 11:56:24 AM 0.00058776 0.00479927 0.00479927 ug 0.00061001 0.00498097 0.00498097 0.00056551 0.00461757 0.00461757 0.999948226
0.080ug=QCSTD 2 3/27/2020 11:58:07 AM 0.01065138 0.08697231 0.08697231 g 0.01063338 0.08682528 0.08682528 0.01066939 0.08711934 0.08711934 0.999948226
Reagent Blank 3/27/2020 11:59:59 AM 1.55E-05 0.00012656 0.00012656 ug 1.56E-05 0.0001274 0.0001274 1.54E-05 0.00012572 0.00012572 0.998948226
34539-1 A 3/27/2020 12:07:20 PM  4.09E-05 -0.0001281 -0.00864544 ug 4 200 4.33E-05 -0.0001097 -0.0054856  3.85E-05 -0.0001485 -0.0074232 0.999948226
34539-2 A 3/27/2020 12:09:04 PM 0.00015983 0.00084192 0.04209606 ug 4 200 0.00015149 0.00077379 0.0386895 0.00016817 0.00091005 0.04550262 0.999948226
34539-2 A DUP 3/27/2020 12:10:48 PM  0.0001361 0.00064818 0.03240922 ug 4 200 0.00014659 0.00073378 0.03668892 0.00012562 0.00056259 0.02812852 0.999948226
34539-3 A 3/27/2020 12:12:32 PM 0.00020608 0.00121957 0.06097828 ug 4 200 0.00020574 0.00121679 0.06083953 0.00020642 0.00122234 0.06111703 0.999948226
34539-3 A SPK 3/27/2020 12:14:16 PM 0.01008774 0.08190678 4.09533908 ug 4 200 0.01019657 0.08279548 4.13977382 0.0099789 0.08101809 4.05090434 0.999948226
34539-4 A 3/27/2020 12:16:08 PM  2.95E-05 -0.0002221 -0.0111046 ug 4 200 2.38E-05 -0.0002689 -0.0134472  3.53E-05 -0.0001752 -0.0087619 0.999948226
0.004ug = DL 3/27/2020 12:19:33 PM 0.00055568 0.00453736 0.00453736 ug 0.00056437 0.0046083 0.0046083  0.000547 0.00446643 0.00446643 0.999948226
0.080ug=QCSTD 2 3/27/2020 12:21:15 PM 0.01078035 0.08802538 0.08802538 g 0.01080332 0.08821297 0.08821297 0.01075738 0.08783779 0.08783779 0.999948226
0.080ug=QC STD 2 3/27/2020 12:23:07 PM 0.01075305 0.0878025 0.0878025 g 0.01074544 0.08774029 0.08774029 0.01076067 0.0878647 0.0878647 0.999948226
Reagent Blank 3/27/2020 12:24:58 PM  5.20E-06  4.25E-05  4.25E-05 g 8.16E-06  6.67E-05 6.67E-05  2.25E-06 1.83E-05 1.83E-05 0.999948226
34539-18B 3/27/2020 12:33:43 PM 0.00024111 0.00150563 0.18820354 ug 4 500 0.00025322 0.00160449 0.20056079 0.00022901 0.00140677 0.1758463 0.999948226
34539-2 B 3/27/2020 12:35:26 PM 0.00025502 0.00161916 0.20239557 g 4 500 0.00025596 0.00162686 0.20335734 0.00025408 0.00161147 0.2014338 0.999948226
34539-2 B DUP 3/27/2020 12:37:10 PM 0.00026556 0.00170527 0.21315936 ug 4 500 0.00026246 0.00167994 0.20999301 0.00026867 0.00173061 0.21632572 0.999948226
34539-3 B 3/27/2020 12:38:53 PM 0.00024077 0.00150285 0.18785563 ug 4 500 0.00023998 0.00149636 0.18704453 0.00024157 0.00150933 0.18866673 0.999948226
34539-3 B SPK 3/27/2020 12:40:38 PM 0.01063311 0.08635995 10.7949938 ug 4 500 0.01061104 0.08617971 10.7724638 0.01065518 0.08654019 10.8175237 0.999948226
34539-4 B 3/27/2020 12:42:32 PM 0.00010982 0.00043353 0.05419135 ug 4 500 0.00010548 0.00039814 0.04976812 0.00011415 0.00046892 0.05861457 0.999948226
0.004ug = DL 3/27/2020 12:44:14 PM 0.00053389 0.00435939 0.00435939 ug 0.00054161 0.00442246 0.00442246 0.00052616 0.00429632 0.00429632 0.999948226
0.080ug = QC STD 2 3/27/2020 12:45:56 PM 0.01070341 0.08739711 0.08738711 g 0.01072611 0.08758251 0.08758251 0.0106807 0.08721172 0.08721172 0.999948226
Calib Blank 3/30/2020 10:00:31 AM 0.00019384 ug 0.00022004 0.00016764

STD1 = .004ug 3/30/2020 10:02:12 AM 0.00034807 ug 0.00035065 0.00034549

STD2 = .04ug 3/30/2020 10:03:55 AM 0.00386818 ug 0.00387876 0.00385759

STD3 = .08ug 3/30/2020 10:05:38 AM 0.00802699 ug 0.008073 0.00798098

STD4 = .16ug 3/30/2020 10:07:22 AM 0.01610661 ug 0.01618695 0.01602628

STD5 = .2ug 3/30/2020 10:09:16 AM 0.02033764 ug 0.0203996 0.02027567

Reagent Blank 3/30/2020 10:11:08 AM  -4.58E-05 -0.0004532 -0.0004532 ug -2.52E-05 -0.0002489 -0.0002489 -6.65E-05 -0.0006576 -0.0008576

0.004ug = DL 3/30/2020 10:12:50 AM 0.00040159 0.00397178 0.00397178 ug 0.00039427 0.00383938 0.00389938 0.00040891 0.00404417 0.00404417 0.999896818
0.080ug =QCSTD3 3/30/2020 10:14:32 AM 0.00830241 0.08211145 0.08211145 g 0.00830189 0.08210629 0.08210629 0.00830293 0.0821166 0.0821166 0.999896818
0.080ug=QC STD 2 3/30/2020 10:16:14 AM 0.00835085 0.08259151 0.08259151 g 0.00835813 0.08266256 0.08266256 0.00834377 0.08252046 0.08252046 0.999896818
Reagent Blank 3/30/2020 10:17:55 AM  -5.27E-05 -0.0005215 -0.0005215 ug -6.79E-05 -0.0006716 -0.0006716 -3.75E-05 -0.0003713 -0.0003713 0.999896818
34539-1C 3/30/2020 10:23:15AM  6.70E-05 0.00111618 0.11161832 ug 4 400  6.87E-05 0.00113242 0.11324182  6.54E-05 0.00109995 0.10999481 0.999896818
34539-2 C 3/30/2020 10:24:59 AM 0.00018972 0.00232953 0.23295296 ug 4 400 0.00018513 0.00228417 0.22841735 0.0001943 0.00237489 0.23748857 0.999896818
34539-2 C DUP 3/30/2020 10:26:44 AM 0.00016616 0.0020966 0.20966042 ug 4 400 0.00016346 0.00206988 0.20698824 0.00016887 0.00212333 0.2123326 0.999896818
34539-3C 3/30/2020 10:28:27 AM  8.81E-05 0.0013248 0.13248037 ug 4 400  9.05E-05 0.00134859 0.13485883  8.57E-05 0.00130102 0.13010191 0.999896818
34539-3 C SPK 3/30/2020 10:30:08 AM 0.00870254 0.08652202 8.65220244 g 4 400 0.00874029 0.08689531 8.68953066 0.0086648 0.08614874 8.61487422 0.999896818
34539-4 C 3/30/2020 10:31:50 AM  -1.76E-05 0.00027908 0.0279084 ug 4 400 -2.44E-05 0.00021174 0.02117412 -1.08E-05 0.00034643 0.03464267 0.999896818
0.004ug = DL 3/30/2020 10:37:07 AM  0.0003893 0.00385023 0.00385023 ug 0.00038289 0.00378682 0.00378682 0.00039571 0.00391364 0.00391364 0.999896818
0.080ug=QCSTD 2 3/30/2020 10:38:49 AM 0.00881161 0.08714751 0.08714751 ug 0.00881257 0.08715698 0.08715698 0.00881066 0.08713805 0.08713805 0.999896818
Reagent Blank 3/30/2020 10:40:31 AM  -5.81E-05 -0.0005745 -0.0005745 g -6.34E-05 -0.0006273 -0.0006273 -5.27E-05 -0.0005216 -0.0005216 0.999896818
Calib Blank 4/1/2020  8:50:14 AM 0.00026013 ug 0.00027879 0.00024147

STD1 = .004ug 4/1/2020 8:51:56 AM 0.00048125 ug 0.00051502 0.00044748

STD2 = .04ug 4/1/2020  8:53:39 AM 0.00527551 ug 0.00529638 0.00525464

STD3 = .08ug 4/1/2020  8:55:22 AM 0.01090638 ug 0.01095342 0.01085935

STD4 = .16ug 4/1/2020 8:57:17 AM 0.02197066 ug 0.02204571 0.02189562

STD5 = .2ug 4/1/2020 8:59:10 AM 0.02777864 ug 0.02789701 0.02766027

Reagent Blank 4/1/2020 9:01:01 AM  4.55E-05 0.00032967 0.00032967 g 5.68E-05 0.00041165 0.00041165  3.42E-05 0.00024769 0.00024769

0.004ug = DL 4/1/2020 9:02:43 AM 0.00048461 0.00351221 0.00351221 g 0.0004791 0.00347225 0.00347225 0.00049012 0.00355218 0.00355218 0.999875936
0.080ug=QCSTD3  4/1/2020 9:04:26 AM 0.01101713 0.07984688 0.07984688 g 0.01106039 0.08016039 0.08016039 0.01097387 0.07953336 0.07953336 0.999875936
0.080ug=QCSTD2  4/1/2020 9:06:18 AM 0.01123322 0.08141295 0.08141295 g 0.01126936 0.0816749 0.0816748 0.01119707  0.081151  0.081151 0.999875936
Reagent Blank 4/1/2020 9:08:10 AM  8.06E-05 0.00043911 0.00043911 g 6.59E-05 0.00047751 0.00047751 5.53E-05 0.00040072 0.00040072 0.999875936
34539 LRB FH 4/1/2020 9:26:33 AM  -0.0001442 -0.0013747 -0.0343681 g 4 100 -0.0001521 -0.001432 -0.035801 -0.0001363 -0.0013174 -0.0329351 0.999875936
0.004ug = DL 4/1/2020 9:28:15 AM 0.00055424 0.00401687 0.00401687 g 0.00057035 0.00413362 0.00413362 0.00053813 0.00390012 0.00390012 0.999875936
0.080ug=QCSTD2  4/1/2020 9:29:57 AM 0.01163487 0.08432392 0.08432392 g 0.01164481 0.08439599 0.08439599 0.01162492 0.08425185 0.08425185 0.999875936
Reagent Blank 4/1/2020 9:31:49 AM  2.64E-05 0.00019112 0.00019112 g 1.88E-05 0.00013621 0.00013621 3.39E-05 0.00024602 0.00024602 0.999875936
34539 LRB FH SPK 4/1/2020 9:33:30 AM  0.0097825 0.07056916 4.41057237 ug 1.6 100 0.00979916 0.0706899 4.41811891 0.00976584 0.07044841 4.40302584 0.999875936
34539-1 FH 4/1/2020 9:35:24 AM  -6.99E-05 -0.0008363 -0.0209067 g 4 100 -5.51E-05 -0.0007293 -0.0182323 -8.47E-05 -0.0009432 -0.023581 0.999875936
34539-2 FH 4/1/2020 9:37:06 AM  -6.95E-05 -0.0008332 -0.0208305 g 4 100 -8.02E-05 -0.0009109 -0.0227726 -5.88E-05 -0.0007555 -0.0188834 0.999875936
34539-2 FH DUP 4/1/2020 9:38:49 AM  -1.87E-05 -0.0004652 -0.0116309 ug 4 100 -1.34E-05 -0.0004271 -0.0106778 -2.40E-05 -0.0005034 -0.0125841 0.999875936
34539-3 FH 4/1/2020 9:40:33 AM  -0.0001394 -0.0013397 -0.0334931 ug 4 100 -0.0001434 -0.001369 -0.0342249 -0.0001353 -0.0013105 -0.0327614 0.999875936
34539-3 FH SPK 4172020 9:42:17 AM 0.01157069 0.08352915 2.08822868 g 4 100 0.01160308 0.08376384 2.09409605 0.01153831 0.08329445 2.08236132 0.999875936
34539-4 FH 4/1/2020 9:44:12 AM  -0.0001412 -0.0013527 -0.0338177 g 4 100 -0.000155 -0.0014527 -0.0363179 -0.0001274 -0.0012527 -0.0313176 0.999875936
0.004ug = DL 4/1/2020 9:51:02 AM  0.0005378 0.0038977 0.0038977 g 0.00053111 0.00384921 0.00384921 0.00054449 0.00394619 0.00394619 0.999875936
0.080ug = QCSTD 2  4/1/2020 9:52:44 AM 0.01176238 0.08524809 0.08524809 g 0.01178688 0.08542566 0.08542566 0.01173788 0.08507052 0.08507052 0.999875936
Reagent Blank 4/1/2020 9:54:36 AM  7.36E-05 0.00053335 0.00053335 g 7.31E-05 0.00053002 0.00053002  7.41E-05 0.00053669 0.00053669 0.999875936

elementOne
Hg-Data 1 of 1 € 34539-Hg 30.1
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April 29, 2020 Service Request No:T2000501

Derek Stephens

Advanced Industrial Resources

3407 Novis Pointe

Acworth, GA 30101

Laboratory Results for: Green Bay MSD

Dear Derek,

Enclosed are the results of the sample(s) submitted to our laboratory March 25, 2020
For your reference, these analyses have been assigned our service request number T2000501.

All analyses were performed according to our laboratory’s quality assurance program. All results are
intended to be considered in their entirety, and ALS Environmental is not responsible for use of less
than the complete report. Results

apply only to the items submitted {o the laboratory for analysis and individual items (samples)
analyzed, as listed in the report.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

N fahsn

Ralph Poulsen

4208 S Santa Rita Avenue, Tucson, AZ 85714
FHONE +1 G20 5731081 . #aX +1 5208238218

dba ALS Environmentai
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Data Qualifiers
Lab Standard

Possible Tedlar bag artifact.

TIC is a suspected aldol-condensation product

Analyte found in the associated method blank as well as in the sample.

Reported results are not blank corrected.

The back section of the tube yielded higher results than the front.

Results indicated possible breakthrough; back section >=10% front section.

Result identification confirmed.

Compound identified in an analysis at a secondary dilution factor

Spike was diluted out

Reported results are corrected for desorption efficiency.

Estimated value. Concentration above calibration range

The percent difference for the serial dilution was greater than 10%, indicating a possible
matrix interference in the sample.

Sample analysis performed past holding time. See case narrative.

Initial analysis within holding time. Reanalysis for the required dilution was past holding
time.

Sample was received and analyzed past holding time.

Sample was extracted past required extraction holding time, but analyzed within analysis
holding time. See case narrative.

Internal standard not within the specified limits. See case narrative.

Estimated Value. Concentration found below MRL.

A deflection in the QC ion may indicate interference with the quantitation of this ion. The
concentration of this analyte should be considered as an estimate.

Analyte was detected above the method reporting limit prior to normalization.
Laboratory control sample recovery outside the specified limits; results may be biased
high.

Laboratory control sample recovery outside the specified limits; results may be biased low.
Laboratory control sample recovery outside the specified limits.

Matrix interference; results may be biased high.

The duplicate injection precision not met.

Matrix interference due to coelution with a non-target compound; results may be biased
high.

Presumptive evidence of a compound for TICs that have been identified based on a mass
spectral library search.

The Matrix Spike sample recovery is not within control limits. See case narrative.
Indicates chlorodiphenyl ether interference present at the retention time of the target
compound.

Pesticide/Aroclor target analyte > 40% difference for detected concentrations between GC
columns

Indicates as estimated value because the P and P + 2 theoretical abundance ratio does not
meet method criteria.

Duplicate Precision not met.

Duplicate precision not within the specified limits; however, the results are below the MRL
and considered estimated.

Surrogate recovery not within specified limits.

Page 2 of 10
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Data Qualifiers
Lab Standard

The reported value was determined by the Method of Standard Additions (MSA).
Analyte is a tentatively identified compound, result is estimated.

Compound was analyzed for, but was not detected (ND).

The continuing calibration verification standard was outside (biased high) the specified
limits for this compound.

The continuing calibration verification standard was outside (biased low) the specified
limits for this compound.

Result quantified, but the corresponding peak was detected outside the generated retention
time window.

The post-digestion spike for furnace AA analysis is out of control limits, while sample
absorbance is less than 50% of spike absorbance.

See case narrative.

Recovery outside limits

The chromatogram resembles a petroleum product but does not match the calibration
standard.

The chromatogram does not resemble a petroleum product.

The MRL/MDL has been elevated due to a matrix interference.
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) Greso BayMsh o
CHAIN OF CUSTODY / LABORATORY ANALYSIS REQUEST FOBM Eg‘ﬁg igE Ei EE;%‘EE%‘E*E@ EEE“E”EE
ALS Bavirommants! e oo | BRERH i i
4208 3 Sunia Rits B4, Tusaom, AZ 514 / Phoae {520} 573-3061 Pagn i af 4
Projeet Mumber AMALYSIS BEQUESTED (Inciude Mathod Number und Container Preservative)
WR-10476 Treservative : b ; : Presurvative Koy |
Raspost (17 » 2 0, Moo
Derck Stephens - AR 4 o 555 < ;§§ 1L HELL
CosmpanylAddss % & '§ w 2 8. 2 BNCS
j Pt B
3447 Novis Poinle, Acwirth, (A 30181 5 : = 1% fg ] & & & % 3. HaSO4
Sioa § &
8 wliel 3 & - 4. Nalst
fag #ini b § £ ) §. Zu, Avotale
o FiIB1E g £ . Zn.
Pliowe # BAX # 2 Blwi R % 8 6. MO
% il &
#00-224-5007 404-845-0020 Sig18 = g 7, HakE0
Saraplers Signndons Semplar's Printed Mome 3 Ll S 10 % %
v Ao Dore P s i ) -~ - REMARKS
SAMPLING Sintris
CLIENT SAMPLEID LABID DATE  TIME
KB-10436 1 Sludgs # 14 Fun 1 g 1420 1
ER-10436 2 Shudge # iB Runt shsne; 11:50 1
' X
KR-10426 3 Sludge ¢ ic Fun 1 M2 12320 i £
Rur 1 ® 1 Method /264 - Bims 1,2, &3 -
KR-10426 4 Bludge # 1324 LSS R Y ) '
g Run 2 g i *Use portions of Grab Sample
KR-10426 Swage# 2 | Rwn2 | vwaol 320 | § | Sg‘;gﬁ #jg% to f’fﬁ to R-;m L
. b4 X un & Composite samples.
. weee 1% .
KR-10426 Bludge # 2 Pun?2 $3:50 g i *Use portions of Grab Sample
Run 2,
KR-10426 7 | Slrdge#  2D3A san | e | 2 et Sludge # 234 to add to Run 2
: Run 3 e 1 and Ram 3 Composite samples.
KR-10426 Bludge ¥ Kl Fund 3800] 14:50 1
X
KR-10426 Sludge ¥ an Run 3 B0 1520 1 x
KE-10426 0. Sludge # 30 Run 3 We2e 1550 1
N T e I URHARGIHD RRQUROMENTY EEPRNT REQUIRRMENTS, TRVGICE INFRRMATION
3 1 Remlie by
s URCBARGES ASSLY) 3313. Rty + QL Buminssine - B3 ¥ WR-A0436
Two {2} Composite semples ars I be generated from onch set of respesilve Run grab STRNDARE QIS BUP, MUBST ssemisel
samples. One {1} of the Composite samples will be analyzed and the And duplieate | oo vmanen - ii‘?:f:;miiﬁf;;‘?“m mwmﬁi‘m
composiie sampls will be held for later anslysis, only ¥ found necessary. ; Wasiceta, A 20058
S ATRETID BEFORT DAY By Vs . m———
RARRGSTA T & fé} Hopami By S Betiogabnd By Hovsved Hy : Refeprichesd Hy Nenekve gg
Stommied £ F f #F 2 { Simrature Signatore Sigmatms Signsture
i ‘{e? é‘g c{;ﬁ( i
bt rane [ Printodt Mag Fentad Nams Prisind dawe Prntist Neme
Fivv P T i Fiem
z (3; i
Faabe | o »ﬁjigwg;&i {:‘; !,o‘{} @?2 Lated T Pt e | e Do Tmgs
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ALS Envirenmental

N OF CUSTODY / LABORATORY ANALYSIS REQUEST FORM
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Adrrns a8 MM ReOsOL0es
Green Bay MED
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LW ARAITTE
4208 § Sants Wita Re, Tusvon, AZ 8514 / Phore (520) 573-1061 Page 2 of e
Projert Wooe Project Mumber AMNALYSIS REQUESTED {Include Methed Number snd Container Preservative)
Greon Bay MSD ER-10428 Presurvative Gy Praservative Key
: ] ,
Report To Report €O @ " = G MNons
Darek Stophens - ATR dstephens@aiesticorn 1 8 I 5 § 1+ HCL
Companyl Addreas & 4 BN R w 2. ANDS
b cidm B & K
3407 Novis Pointe, Acworth, GA 30101 :{; o - 1 e & a4y 3. H2804
. 898 3 ‘ 58
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@i i P & - m g
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3 o 18 g £ g Loof
hone § Fau & g Lo O & 5. Mel3H
] = |
§00-224-5007 404-245-0020 % g% gé % 51 7, MaHEO4
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giﬁ% L ltete  |nu i = ~ REMARKS
- ' SAMPLING |
CLIENT SAMPLE ID LAR ID DATE TIMB
KR-10426 B8 Shudue # &4 Ry 1 JsRe 00 1
KR-10426 87 | Sludue# 4B Run 1 w190l 7230 jé}; 1
KR-10426 881 Sludned 4 Run i YA R0n | & i
KR10426 89| Sludue# 4D | Runt ool 830 | B | 1 ‘ Method 23/29
g X X b4 X Run 41
KR-10426 90 Sludoe # 4B Run 1 319200 %00 a 1
KR-1042¢ 91 Sludge# 4F Run 1 aene %30 o= 1
; &
KR-10426 92 . Shdoe# 40 Run 1 3900 1000 | ¥ 1
KR-10426 93 | Sludas # 451 Run 1 atgmel 10130 1 "
Special InsfructionsCoamments: ’ SELRRABOTND BRGIIREMENTR RIFORY BEQUIRERIRNTY ROPDIE INOBMATION
: 1 Reselis Ondy :
) | RUSH{SURIMARGES APFLY) | % . Ressly + 12 Bursonaios in0 # sBt00s
Two (2} Composile samples are to be generated from each sat of respective Run grab | Fwmas : (BB MSAED w i)
sampiss. Ons {1} of the Composite samples will be analyzed and the Znd duplicate |, oo\ o0 el R
composite sample will be held for lnter analysls, only i found necessary, o kg, GA SO06
[REQUESTAD BEPORT DATE Gidea Ves M
Relinguahed By ‘& ;2 63 Ry Helmguished gy Bemnived 1oy §a§;m;z;zahi‘x e Ss vir By
" §igns;?’m§/§ / ié?’, /g Wvﬁ) gt Slgnature Signanue Signature
Pranges Nama Prinied by {Prinied Name Frinted Nume Printd Hame
P vy P i T e
Ligtad ] e . Dby Pt 2y 273900 Wim@ Pt e LaiefTame, DatesLame
3/25/20_J1:40 D0 [ | ;
e
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12000501 5

Page

}Ergeﬁ Bay HED

AR RAGR

of

Prajeot M Projest Mumbsr ANALYSIS REQUESTED {Include Method Mumber and Container Preservative)
Gresn Bay MSD ER-~10426 Proservative w2 Preservative Key
Raport To Report OC w 2 &, Monie
. 3
Derok Stephens - AIR deterhensCairtest] com £ 56518 g LHCL
Company/Addross % il > g. 2 HNO3
o T
3407 MNovis Pointe, Acworth, 134 30103 2 @ @ :% g % 2g 3. H3804
KEA RN I i - 4
8 = B % 7§ & 4, MaOH
B eig 8 = 2B S. Zn. Avetate
Phy ’ o Q o 2 g g ool
e # PAX# % DU @ 6. MeD¥
i = ,
800-224-5007 404-845-0020 |Bi8l2 § 7, NaHSO4
Sampler's Siguature Sunpler’s Printed Name g R A % ‘g
vy i G Drndbife ki - £ REMARKS
SAMPLING |
CLIENT SAMPLE ID T.AR I DATE TIME
KR-10426 94 Sludoe# 34 Run 2 VI8200 1100 1
KR-10426 951 Shudge# 3B Run2 asnol 1138 | B 1
KB-10426 96: Sludoe® 35C Run 2 319201 12:00 g 1
=3
WR-10426 897 Studge ¥ 5D Fun 2 wisent 1230 § i X x % % Method 23/29
KR-10426 98| Sludge# SE]  Run2 | 31920 13:00 g 1 Run #2
ER-10426 8% : Sludne#  5F Run 2 gy 1338 1 " 1
o
BR-10426 00| Sludoe# 5G| Run? yione 14pg 1
ER-10426 1011 Sludos# = SH: 0 Run? iopol  14:30 ]
Spe@;ﬁgg InstraciionyCommentss NIRRT R RO EMENTS REPORT REQUINBMENTS IRVEHOR SNPORMATION
____________ 1 Basolfs Dol
RUSH (SURDRARUSS APRLYY wﬁgmﬂ. Paxulis + 30 Bummsci PO & KBt
Twao (2} Componits samplss are o be genersted from sach set of respentive Run 1. ETADARD (L8, DUF, MSRED wssopiond)
grab samples. Ons (1) of the Composite samples will be analyzed and the 2nd | T, e o e e W
duplicate composibe sample will be held for Iater analysls, only ¥ found necesseary. VI Verey e
. ' AROUBETRIY REPORY DBATE Tlnta Yoz Mo
Setiquinied By s e mvn g1 Rowmyd By s Ty Rewmvad 3y
o "; f% ﬁﬁ” [ 4 Sigrabare Signature Signaturs Signefurn
Printod Meme, . Brison Mame Printed Name Fraded Nams Prinind Name
LIt &&g@% By ,
i ;’%‘“f g’ W Fiem Firm Firm Fiom Flem
Dated e . o Date/ T ime i Tme Dntin Tesne Dt/ Time
Ifsfre 50
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Frafont Mumsder AMALYEIS REQUESTED (Inclnde Method Mamber sud Condalasr Freservative)
Ciroen Bay MED ER-10425 Bregnrvative ‘“'g Poservative Koy
Bayest To Hapont OO @ Q% £ R
. )~
Vwerek Blophens - AR wefhairiaatt pom g% P el i § LHEL
oy Addras é P 1 T é% - 2. 3 RO
] o ~ B
3407 Movls Polnts, Asworth, 4. 38181 e 8 % & iy @ &% 3. HR804
144 =l B o g o 4, Mg
L2 Wi B g ] '33; i .
& 22t = ] LB 5. Eo, Avetste
y— FanE o a8 = & 8. WeOH
5] wml Ty = )
800-224-5007 14948450020 g g1 9 g 7. MaHI04
Sempler's Sipwhire Sumplers Printed Mame 5 L N .g =
w ) 7 S g
g A&"@}&W égw fjim £ 275N Dan Kik ] I REMARES
' SAMPLING Aatsia
CLAENT BAMPLEID LABYD DATE  TIME
ER-10426 102 ﬁﬁuﬁgg #  8a P 3 W2 1%50 - 1
KR-10426 103 Sldgs® s8] Run3 yionol 1530 1 S 1y
Ki10426 104 Shdge#  6C]  Run3 | ool 1gee | w11
- - 8 % % % Method 23428
ER-10438 1061 Shddgs# 64 Run3 wisnol 1630 | 2 1 £ P 43
KR-10426 1081 Shdpe# s8B! Rund yggnl 100§ B
- :
PERIRARs W07 Shudoed  oF Run 3 g 138§ B ]
[ KR-10476 108! OSludoe® 64 Run 3 ssany 1808 !
Spoeial InstraetinnaCumments: THRMARGUNE BB SRS REFORT RBHIRTAMENTE TIVEHCE PRI TN
{ Rowslis Only :
ROSR BIBCHARGES AP R Resds > G0 Summeries 0,8 NRs
Twre (23 Composite samples are to be gensrated from sach sef of respective Run FTRREARL 8, DLSE, MBBARES ms micnd) A
grab samples. One (1) of the Composite samples will be anslyzed and the nd I P T A B
dupiiosts composibe sample will be held for balor anelysle, only I found nocesesry. . [
SRUBETHR IORORT BATS Frtuin Yes ¥o —
Rupfugpasing Dy Raisqushed By Baneved By Reimgubed Xy Rioersen g
RIS - iBigreiure iRignaturs Slgeuture Kiprmtore :
nsiins #5% g Bt ‘ :
Pristed Mano & . Printed MNamy Frinterd Mams Pontel Maves Bristen Mamx
W Borgopmens ‘ _ ‘
Firm FRE Firn Hiem Firm Firrn Firm
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sl Time s Tinte/ T e fef § e Dty Time ate/Tima
; fﬁi’%&ﬁ& kb2,
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4208 5.5anta Rita Ave,
Tucson, AZ 85714
T+l 520 B7Y 1061
www . alsglobal.com

Sample Receipt Form T2000501 5

A soss Insustrial Rascirwes
fdrsen Ray MED
1

Client/Project: | Advanced Ind Resources | Work Order Number: liﬁgg
Received by, [CymiiaVioegi ] Date & Time: [735730T038] MarcfGold ]
Samples were received via¥ LIPS | samples were received in: {Cooler :
Were custody seals on contalners? Cives @ Mo Ona i yas, how many and wherg? !
i present were custody seals intscre | C, \{% @ No if present, were they signed and dated? Tives @ Mo
Arvival Temp O (Temp Blank O [ Tracking Number

16,4 MA 1263z Twh 01 9031 5278
Packing material used? |Gel Packs iBags ] !
Did alf the bottles arrive in good condition (unbrokeny? i ves ONe Ona if Mo, record comments below
Did all sample labels and tags agree with COC? g@} ves (I p ) NA “ Efm), record discrepancies below
Were all the appropriate containers and volumes recedved for the tests indicatéﬁ? @2} ves ()Mo {:} NA
Are samples received deemed acceptable? i @ ves () No B

Comments:
33 -~ 500mi mason jars matching COC plus 2 - 500mi mason jars not COC marked Xira

Notes, discrepancies, & resolutions,
FRIDGEE

£ @ part of B0 17035 protorods, ALS st notify cients that the queted sratytical msthads performed by ALS may bave mingy
modifications from the methods s published. Thess modifications are weiten into ouwr Rendard Qperating Frovedures and do
st pact the guelity of the date. Beoosipt of this document will he consitiered an atceptance of the provedurss used by the
bxbhorstory for anabysis uniess notified by the clisng,

Wodifications may includs, bt are not Bradted wo?

& v arabests of 2 sample metely thay differs froem thet stated in the poblished method fesample - ASTRS DHREY Standard Test
htpthod for Grogs CaloriBe Velue of Cosl and Doke is used for (they mmatrices such as biomass, Tire Derbved Fusd, ave )

»  Anabing o sarmple mass thet differs from those i the published mothod {sxampls ~ (o scoommodaie ssmples with high
soncentrations of anabde, samples of Hwited wolume, or 1o comply with the instrurnent mesnufBciurer’s operating
guldelines).

® insiramnerns wied for the snatysiz may differ from those isted i the putlisheg method erampie - using KB~ OER when
the eethed refersnoes Bame Stomic Asorption Spearastopyd

RIGHT SOLUTIONS | RIGHT PARTNER
Page 8 of 10
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Client: Advanced Industrial Resources
3407 Novis Pointe
Acworth, GA 30101

Attn: Derek Stephens
Project: Green Bay MSD Date Received: March 25, 2020
Certificate of Analysis
Molsture, <, lids, Total | Fixed Solids|  voratile Heating Value
Total Solids
Sample ID: Sarg;_:rliemlz?te Lab # D2974 D2974/SM 2540 G D5865
W% W% Moist. Free Moist. Free As Received Moist. Free
witd% wtd% BTU/Ib BTU/Ib

Sludge # Run 1 3/18/20 n/a T2000501-001 67.18 32.82 32.94 67.06 2,253 6,866
Sludge # Run 2 3/18/20 n/a  T2000501-002 65.60 34.40 32.65 67.35 2,397 6,968
Sludge # Run 3 3/18/20 n/a  T2000501-003 64.93 35.07 31.98 68.02 2,465 7,029
Sludge # Run 4 3/19/20 n/a  T2000501-004 63.51 36.49 33.50 66.50 2,569 7,040
Sludge # Run 5 3/19/20 n/a  T2000501-005 63.84 36.16 34.66 65.34 2,494 6,899
Sludge # Run 6 3/19/20 n/a  T2000501-006 65.48 34.52 32.95 67.05% 2,418 7,006

Revised 4/29/2020 to add Bulk Density values in Ib/gal units and to correct the Bulk Density Value for sample T2000501-
006. Also corrected the method reference for the Particle Density test. This report replaces Rpt-T2000501 Advanced
Industrial Resources Stephens .

Rpt-T2000501Advanced Industrial Resources Stephens Revision1,
Page 9 of 10 4/29/2020
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Client: Advanced Industrial Resources
3407 Novis Pointe
Acworth, GA 30101

Attn: Derek Stephens

Project: Green Bay MSD

Date Received:

Certificate of Analysis

March 25, 2020

Mercury Bulk Density (measured) Partn.:le Bulk Density
Density
(calculated
Sample ID: Sample Date Lab # D6722 E873 mod D854 theoretical)
& Time:
Moist Free pob As Received Moist. Free As Received Moist. Free Moist. Free As Receijved
PP g/cm® g/cm® Ib/gal Ib/gal g/cm? Ib/gal

Sludge # Run 1 3/18/20 n/a T2000501-001 n/a 0.653 0.214 5.449 1.788 1.630 10.072
Sludge # Run 2 3/18/20 n/a T2000501-002 n/a 0.753 0.259 6.283 2.162 1.570 9.981
Sludge # Run 3 3/18/20 n/a T2000501-003 n/a 0.804 0.282 6.709 2.353 1.648 10.242
Sludge # Run 4 3/19/20 n/a T2000501-004 306 0.958 0.349 7.991 2.916 1.663 10.364
Sludge # Run 5 3/19/20 n/a T2000501-005 570 0.887 0.321 7.400 2.676 1.627 10.237
Sludge # Run 6 3/19/20 n/a T2000501-006 505 0.882 0.266 7.361 2.224 1.565 9.973

Note - The Measured Bulk Density of the samples was measured by determining the volume and weight of as received sample is the glass 160z jars.
The Measured Bulk Density values will have a low bias compared to the Theoretical Bulk Density and will vary between sample to sample due to air voids
in the samples. No attempt was made to remove the air voids through sample compaction.

The Theoretical Bulk Density was calculated using the following equation:
Bulk Density Ib/gal =(Particle Density X (100 - Moisture wt%/100 + Moisturewt%/100) x 8.3454 (the 8.3454 factor is the conversion from g/cm3 to Ib/gal)

Page 10 of 10
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APPENDIX F

CALIBRATION DATA
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Advanced Industrial Resources, Inc.
Dry Gas Meter Calibration Data

Dry Gas Meter Reference Meter
Console ID: C-009 Meter ID: MSRFM1
Serial Number: 28507 Calibration Factor, Y, 1.0006
Date: 06/24/19 Performed By: LS
Barometric Pressure, P, (in. Hg): 29.01 Reviewed By:
Data
Temperatures (°F) Time
Reference Dry Gas Reference | Dry Gas Meter Elapsed
Vacuum AH Meter Volume | Meter Volume Meter init. |final] avg. 5]
(in. Hg) | (in. H,0) v, (ft) v, (0t} ty t |t |ty (min.)
5.0 0.50 5.154 5.103 91 82.0183.0| 82.5 11.50
5.0 1.00 5.079 5.058 91 83.0184.0| 83.5 8.20
5.0 2.00 5.087 5.109 91 86.0|86.0| 86.0 6.00
5.0 3.00 5.441 5.505 91 86.0188.0| 87.0 5.25
5.0 4.00 5.046 5.136 91 89.0190.0| 89.5 4.25
Calculations
AH Yo Variation AHg Variation
(inches H,0) (dimensionless) (inches H,0) (dimensionless)
0.50 0.994 0.012 1.520 -0.120
1.00 0.989 0.007 1.589 -0.051
2.00 0.982 0.000 1.689 0.048
3.00 0.974 -0.008 1.692 0.052
4.00 0.971 -0.011 1.711 0.071
Averages: 0.982 1.640
Where:

Y., is the ratio of the reading of the reference meter to that of the dry gas meter (DGM);

variance himit: +0.02.

Y:

m

Y, V,, Py (t,, + 460)

Vo (P + H/13.6) (t, + 460)
AHg is the orifice pressure differential (inches H,0) that corresponds to 0.75 cfm of air at

68 °F and 29.92 inches of mercury; variance limit: +0.20.

AH@ =

0.0317 @H ((t,, + 460) )’

P, (t,, + 460) (Y, V)’
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Advanced Industrial Resources, Inc.
Dry Gas Meter Calibration Data

Dry Gas Meter Reference Meter
Console ID: C-009 Meter ID: MSRFM1
Serial Number: Calibration Factor, Y,: 0.9980
Date: 03725720 Accepted Y, 0.982
Barometric Pressure, Py, (in. Hg): 29.74 Performed By: SS
Data
Net Net Temperatures (°F) Time
Reference Dry Gas Reference Dry Gas Meter Elapsed
Vacuum AH Meter Volume Meter Volume Meter init. | final | avg. 4]
(in. Hg) | (in. H,0) v, (i) v, (i) ty t t |ty {(min.)
5.0 3.00 6.075 6.268 53 48 50 | 49.0 6.00
5.0 3.00 6.090 6.312 54 50 52 | 51.0 6.00
5.0 3.00 6.024 6.283 55 53 54 | 535 6.00
Calculations
AH Y Variation AHg Variation
(inches H,0) (dimensionless) (inches H,0) |(dimensionless)
3.00 0.953 0.0027 PASS 1.619 -0.006 PASS
3.00 0.950 0.0003 PASS 1.611 -0.014 PASS
3.00 0.947 -0.0029 PASS 1.645 0.020 PASS
Averages: 0.950 PASS 1.625 PASS
Calculations
7 2 i % di ss i1?
**Note: Avg Y., cannot be (< or >) 5% of the Low Tolerance | High Tolerance % diff Pass or Fail
Accepted Yy 0.933 1.031 3% PASS
Where:
Y., is the ratio of the reading of the reference meter to that of the dry gas meter (DGM); variance limit:
+0.02.
_ Y Vo Py (tm + 460)
Yn=

Vi (Py + ZH/13.6) (L, + 460)
AHg is the orifice pressure differential (inches H,0) that corresponds to 0.75 ¢fm of air at 68 °F and
29.92 inches of mercury; variance limit: +0.20.

0.0317 CH ((t,, +460) )
Py (& + 460) (Yy, Vi)’

AH@ =
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Advanced Industrial Resources, Inc.
Dry Gas Meter Calibration Data

DPry Gas Meter Reference Meter
Console ID: Cl16 Meter I1D: MSRFM -1
Serial Number: Calibration Factor, Y. 0.998
Date: 12/12/19 Performed By: RB
Barometric Pressure, P, (in. Hg): 29.45 Reviewed By:
Data
Temperatures (°F) Time
Reference Dry Gas Reference Dry Gas Meter Elapsed

Vacuum AH Meter Volume | Meter Volume Meter init. | final| avg. 7}

(in. Hg) | (in. H,0) v, (ft) v, (t) ty t tr |t (min.)
7.0 0.50 5.772 5.904 76 67.0 | 67.0]67.0 15.00
7.0 1.00 5.512 5.636 76 68.0 | 68.0 68.0 10.00
7.0 1.50 6.833 6.993 76 69.0 | 69.0 69.0 10.00
7.0 2.00 6.270 6.431 76 71.0 | 71.0171.0 8.00
7.0 2.50 7.057 7.242 76 72.0 | 72.0]72.0 8.00

Calculations
AH Yo Variation AHg Variation
(inches H,0) (dimensionless) (inches H,0)  (dimensionless)
0.50 0.958 -0.001 PASS 1.989 0.072 PASS
1.00 0.959 0.000 PASS 1.935 0.018 PASS
1.50 0.959 0.000 PASS 1.886 -0.032 PASS
2.00 0.959 0.000 PASS 1.904 -0.014 PASS
2.50 0.959 0.000 PASS 1.875 -0.043 PASS
Averages: 0.959 PASS 1.918 PASS
Where:
Y., is the ratio of the reading of the reference meter to that of the dry gas meter (DGM); variance
limit: £0.02.
v = Yy, Vi Py (t, + 460)

m

Vo (P, + /13.6) (t, + 460)
AHg is the orifice pressure differential (inches H,0) that corresponds to 0.75 cfm of air at 68 °F
and 29.92 inches of mercury; variance limit: +0.20.

0.0317 @H ((t,, + 460) )’
P, (t,, + 460) (Y., V)’
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Advanced Industrial Resources, Inc.
Dry Gas Meter Calibration Data

Dry Gas Meter Reference Meter
Console ID: C-16 Meter ID: MSRFM1
Serial Number: 1203009 Calibration Factor, Y,: 0.9980
Date: 03725720 Accepted Y, 0.959
Barometric Pressure, Py, (in. Hg): 29.10 Performed By: LS
Data
Net Net Temperatures (°F) Time
Reference Dry Gas Reference Dry Gas Meter Elapsed
Vacuum AH Meter Volume Meter Volume Meter init. | final | avg. 4]
(in. Hg) | (in. H,0) v, (i) v, (i) ty t t |ty {(min.)
2.0 1.90 5.027 5.058 75 63 64 | 63.5 6.20
2.0 1.90 5.284 5.318 75 64 67 | 65.5 6.50
2.0 1.90 6.295 6.372 75 67 70 | 68.5 7.75
Calculations
AH Y Variation AHg Variation
(inches H,0) (dimensionless) (inches H,0) |(dimensionless)
1.90 0.966 -0.0023 1.728 0.013
1.90 0.969 0.0012 1.713 -0.003
1.90 0.969 0.0011 1.706 -0.010
Averages: 0.968 1.716
Calculations
**Note: Avg Y., cannot be (< or >) 5% of the Low Tolerance | High Tolerance % diff Pass or Fail?
Accepted Yy 0.911 1.007 1%

Where:

Y., is the ratio of the reading of the reference meter to that of the dry gas meter (DGM); variance limit:

+0.02.

Yo=

Yw VW Pb (tm + 460)

Vi (Py + ZH/13.6) (L, + 460)
AHg is the orifice pressure differential (inches H,0) that corresponds to 0.75 ¢fm of air at 68 °F and
29.92 inches of mercury; variance limit: +0.20.

0.0317 CH ((t,, +460) )

AH@ =

Py (b + 460) (Y, Vo)
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Oneality Souwrce Sampling Systems & dccessories

Date: 8152018 DGM Model: T-110
Customer: Advanced Industrial Resources DGM SN 27878
Refersnce Prover: Cerl.® A-810 Tape # 26727

Pb: 29.89 in Hyg

0.40 2000 | 2019 76 1 76 1 5117 0.384 0.99
0.40 2.000 2.008 76.2 76.2 5.122 0.384 0.996 0992 |
060 2000 | 2018 765 | 765 3320 0592 0.991
0.60 2000 | 2017 759 | 759 3.318 0.593 0.992
0.60 2.000 2.017 75.9 75.9 3308 0595 | 0092 0951 |
0.80 2.000 2017 759 75.9 | 2438 0.807 0.992
080 2.000 2.017 76.2 762 | 2432 0.809 0.992
0.80 2.000 2.023 759 75.9 2.428 0.810 0.989 0991 |
1.00 Zot0 | Zoz2 ) 783 7835 | 1943 1012 0,989
Moo 2000 | 2017 756 756 1.947 1011 0.992
1.00 2.000 2.016 76.2 78.2 1.942 1.013 0.992 0.981 |
120 2000 2007 765 | 755 1620 1214 0.997
1.20 2000 | 2018 | 755 75.8 1623 | 1213 0.992
1.20 2.000 2.017 755 755 1.623 1.213 0.992 5993 |
AVERAGE Yo | 0.992

_ Vwltds + fard ) . Poar Phor HE

ZLR T, ~ ) =17.64-
.Efds(fw + fsrd ) (Pbar -+ Piflg ,6} Q (f‘w -+ fsz‘d) 4§

Vs

Dry gas meter Serial Number 279879 was calibrated in accordance with the Code of Federal
Regulations, Title 40, Part 60, Appendix A, Method & Section 16.1.1

P

Signature

708 B, Club Bivd,, Drham, North Carclina 27704 www.environsupply.com 919-856-9688 FAX: 919-682-0333
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ampring Sy,

Diate: 8272018 DEM Model: T-110
Customesr: Advarnced Indusirial Resources DGH S4: 358333
Reference Prover: Cerl# A-810 Tape # 26727

Pl 2286 in Hyg

0.40 2.000 598 771.9 758 5082 - 0.385 0987 |
.40 2.000 1897 T4 75.8 5088 | 0385 0.698
(.40 2.000 1,908 77.4 757 5087 0.385 0.998 0898 |
- 080 2000 2.004 758 758 1 3290 0.588 | (.998
060 | 2000 | 2003 | 78 | 758 | 3288 | 0598 | 0999
0.60 2.000 2.003 788 75.8 3.285 .589 (3.999 0.998 |
0.80 2.000 - 2.006 75.8 758 1 2453 1 0.801 0.897
0.80 2.000 2.007 788 75.8 - 2442 - 0.805 AT
0.80 2.000 2.001 755 75.5 2440 (.808 1.000 0998 |
1.00 2000 | 2.001 755 1. 75.9 T518 | 1.025 | 1000
100 2000 2008 789, ¥8g 1 1925 1.021 0.987
1.00 2.000 2.010 759 759 1.92 1.018 0.D25 0.997 |
120 | 2000 | 2007 755 759 | 1595 | 1232 0.997
,,,,,, 120 12000 | 2006 | 7ss | 759 | iser | 1231 | 0997
1.20 2.000 2.006 R 758 1.588 1.238 3.997 0887 i
AVERAGE Y| 0.098
e - |4 w( ¥ds + Lstd ) .o }3’52?‘ / Q 17.64 P Vi
E/ds(ﬁv “+ is!a’_\,é {\f}!}(gr - i ”/? 1:3 {3) (;w 4 ?ﬁsfd} P

Dry gas meter Serial Number 356333 was calibrated in accordance with the Code of Federal
Regulations, Title 40, Part 80, Appendix A, Method 5 Section 16.1.1

Signature

708 B, Club Bivd., Durham, Worth Carclina 27704 www.environsupply.com 019-956-0688 FAX: 9196820333
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T-200-27979 Advanced Ind Resources AS79443.x0s

Cafibration Technician: EwW

——Gamma Y

-~ hax Allow Y

= Min Allow Y

Meter Gamma vs Flowrate

1.020 | B — & & ]
1.015
1.010
>..
v‘oos 1'0005\4\\ 1.0038
E T 1.0013 |
§.000 | | .

| 0.9983 | :
@.995 ’ ‘ | |
o 0.9938
%.990 f - —
0.985 , .
0.980 g
0.975 - |

0.250 0.500 0.750 1.000 1.250

Consote Serit ze Flowrate Standardized & Corrected {cfm)

Console Model:

T-200
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T-200-27979 Advanced Ind Resources AST9443 xIs

00 . Meter Pressure vs Flowrate
1.0 f
Q 1.90
T -
E 2.0 ’\%
T 30 300
@ ;
b= %
6-4.0
%
a-5.0 -5.00
8.0 - | . |
0.000 0.500 1.000 1.500
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Advanced Industrial Resources, Inc.
Thermocouple Calibration Data

Thermometer ID: RT-01 ; RT-03 Date: 03/23/20

Bias: 0 Performed By: SS
Reference

Apparatus Apparatus Temperature Indicated Relative

ID Description Reading Temperature Variation
°F °R °F °R %o
P3-02 Stack Temp. 32 492 32 492 0.0
P3-02 Stack Temp. 210 670 210 670 0.0
B-16 Filter Temp. 32 492 33 493 0.2
B-16 Filter Temp. 210 670 210 670 0.0
B-16 Exit Imp. Temp. 32 492 32 492 0.0
B-16 Exit Imp. Temp. 210 670 211 671 0.1
C-016 Meter In Temp. 32 492 32 492 0.0
C-016 Meter In Temp. 210 670 210 670 0.0
C-016 Meter Out Temp. 32 492 33 493 0.2
C-016 Meter Out Temp. 210 670 211 671 0.1
B-16 Filter Exit Temp. 32 492 32 492 0.0
B-16 Filter Exit Temp. 210 670 210 670 0.0
P3-02 Probe Temp. 32 492 33 493 0.2
P3-02 Probe Temp. 210 670 211 671 0.1

Thermocouple Calibration Procedure

A. References

1. Mercury-in-glass refernce thermometer, calibrated against thermometric fixed points.
2. Thermometric fixed points, including ice bath and boiling water (corrected for barometric

pressure)

B. Measurement
1. Compare field temperature sensors against the reference thermometer. Agreement must be
within 1.5% of the absolute reference temperature.
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Advanced Industrial Resources, Inc.
Thermocouple Calibration Data

Thermometer ID: RT-01 ; RT-03 Date: 03/23/20

Bias: 0 Performed By: SS
Reference

Apparatus Apparatus Temperature Indicated Relative

ID Description Reading Temperature Variation
°F °R °F °R %o
P4-02 Stack Temp. 32 492 33 493 0.2
P4-02 Stack Temp. 210 670 211 671 0.1
B-09 Filter Temp. 32 492 32 492 0.0
B-09 Filter Temp. 210 670 210 670 0.0
B-09 Exit Imp. Temp. 32 492 33 493 0.2
B-09 Exit Imp. Temp. 210 670 211 671 0.1
C-009 Meter In Temp. 32 492 32 492 0.0
C-009 Meter In Temp. 210 670 210 670 0.0
C-009 Meter Out Temp. 32 492 32 492 0.0
C-009 Meter Out Temp. 210 670 212 672 0.3
B-09 Filter Exit Temp. 32 492 33 493 0.2
B-09 Filter Exit Temp. 210 670 210 670 0.0
P4-02 Probe Temp. 32 492 33 493 0.2
P4-02 Probe Temp. 210 670 210 670 0.0

Thermocouple Calibration Procedure

A. References

1. Mercury-in-glass refernce thermometer, calibrated against thermometric fixed points.
2. Thermometric fixed points, including ice bath and boiling water (corrected for barometric

pressure)

B. Measurement
1. Compare field temperature sensors against the reference thermometer. Agreement must be
within 1.5% of the absolute reference temperature.
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VERIFICATION OF CONSTRUCTION SPECITICATIONS FOR THE
TYPE~S PILTOT TUBE

Thomas R. Clark, Wade Mason, Paul Reinermann IIZ
PEDCo Environmental, Inc,,
Cincinnati,'Ohic
Revisions to EPA Reference Method 2 - Determination of Stack

Gas Velocity and Volumetric Flow Rate (Type-S Pitot Tube} -
§romulgated August 18, 1977, exempted certain pitot tubes from
calibration and inctodad appropriate construction criteria and
application guidelines.

Figure 1 summarizes procadures for determinipg the cali-
bration coefficients of Type-~5 pitot tubes. A pitot tube may be
alibrated using procedures outlined in Method 2 or assigned a
paseline coefficient (Ca) of 0.84 if it meets the follcowing

criteria;

Pitot tube meets the construction criteria of Figures 2
and 3

The external tubing diameter (D¢) is bestween 0.48 and
0.95 cm (3/16 and 3/8 in.) :

The base-to-cpening plane distances (P and Pp) are
equal and range between 1,05 and 1.50 Dg

The pitot tube is used separately, or in a pitot-probe
assembly, mountad in accordance with the specifications
in Figures 4 and 5§

Pitot tubes that meet the construction criteria of Figures 2

and 3, but do not meet the specified limiks Zor Ds, P, and Pp

may be used, but must be calibrated.
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)

4

TYPE-S PITOT TUBE

Meets construction
criteria of Figure 3

!

External tubing diameter (Di) is
between 0.48 cm 83/]6 in.) and
and the base-
to-opening plane distances Pp
and Pg are equal, and P is be-

0.95 cm {3/8 in.

tween 1.05 and 1.50 D¢

_,| greater than 0.95 cm (3/8 in.)

External tubing diameter (D4} is
Tess than 0.48 em (3/16 1n.f or

and/or P is less than 1.05 Dt or
greater than 1,50 Dy and/or Pp
does not equal Pp

Y

Properly installed

3

on pitot probe Nat properly installed .
assembly or used on pitot probe assembly ©
alone

A

Pitot tube may be cali-
brated or assigned a
baseline C, of 0.84

Figure 1.

¥

Pitot tube must
be calibrated

Procedures for determining the

calibration coefficients of Type-S pitot tubes.

Does not meet con-
struction criteria
of Figure 3

3

Pitot tube sha?]]
not be used
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TRANSVERSE
TUBE AXIS

FACE
= OPENING
PLANES

e

(a) END VIEW

A-SIDE PLANE
NOTE:

J .
N AS———
1 Pa 1.05 D.< P <1.50 Dy
SOV Sk
Pg Pa = Pg

o e ] @ wosmoens

LoNgITUDINAL _ ¥ N A
TUBE AXIS™ & 3

FN e | ¥

0.48 am <0, < 0.95 cm B-SIDE PLANE
(3/16 in.)" "{3/8 in.) (b)

) %L"Am§ (:f;>_“___

“{c)

Figqure 2. Properly constructed Type-S pitot tube, shown in:
(a) end view; face opening planes perpendicular to transverse L
axis: (b) top view; face opening plans parallel to longltuqxna
axis: (¢} side view; both legs of equal length §nd cenhigl%nes
coincident, when viewed from both sides. Baseline coef~1c13gt
values of 0.84 may be assigned to pitot tubas constructed tbls
way.
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TRANSYERSE
TUBE_AXIS

LONGITUDINAL
TUBE AXIS |

B S YOS s
=
{s)

F:.gura‘3. Types of face-opening misalignment that can result
£rom field use or improper construction of Tvpe S pitot tubes.
These will not affec: Cp as long as aj and az <10°, g5-<5°, 2
<0.32 cm (1/8 in.) and w <0.08 cm (1/32 in.}.
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0, TYPE-S PITOT TUBE D

M } % >1.90 em (3/4 in.) FOR D= 1.3 am (1/2 in.)
| ¥ ;

‘ A
; : D
| SAMPLING NOZZLE ‘ @.._v n
: |

A. BOTTOM VIEW: SHOWING MINIMUM PITOT-NOZZLE SEPARATION.

- SAMPLING NOZILE |
. STATIC PRESSURE
SAMPLING PROBE OPENING -

f | :
1%
4 __TYPE-S PITOT TUBE

s

\, | IMPACT PRESSURE
OPENING

NOZZILE OPENING\__

B. SIDE VIEW: TO PREVENT PITOT TUBE FROM INTERFERING
WITH GAS FLOW STREAMLINES APPROACHING THE NOZZLE,
THE IMPACT PRESSURE OPENING PLANE OF THE PITOT TUBE
SHALL BE EVEN WITH OR ABOYVE THE NOZILE ENTRY PLANE.

Figure 4. Required pitot tube - sampling nozzle configuration
to prevent aercdynamic interference; buttonhook - type nozzle;
centers of nozzle and pitot opening aligned; D, between 0.48 and
0.95 ca (3/16 and 3/8 in.). t
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THERMOCOUPLE

. P
(A

I

3

|
R

TYPE S-PITOT Tusk

SAHPLE PROBE

Figure 5. Reguired thermocouple and probe placement to prevent

interference; D
3/8 in.).

7.62 CT
| ] in.! I r
I>1.90cm{3/4 in.lgjl
R

THERMOCOUPLE

TYPE S-PITOT TUBE

SAMPLE PROBE

¥ > 7.62 ow {3 in.}

&

£ between 0.48 and 0.95 cm (3/16 and

!
] D
3
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The EPA has not specified a measuremenﬁ technique to verify
proper censtruction., The following procedurss provide a quick
and ac@urate method of checking construction specifications for
Type-5 pitot tubes. The apparatus is inexpensive and available
iﬁ'mosﬁ hardware stores. The methodlcan be used in the labora-
tory by testers and easily adapted to field use by agency per-

sonnel while witnessing tests or performing quality assurance
cnhecks.

1. Obtain a section of angle aluminum approximately 20 cm
(8 in.) by‘l.3 x 2.5 em (0.5 x 1.0 in.). Mount a bull's-eye
level (with +1 degree accuracy) to the angle aluminum, as shown
in Figure 6. After mounting the bull's—e?e lavel to the angle
aluminum, level the anglé aluminum and place the degree—indicaﬁf
ing level in the parallel and perpendicular positions.  The
indicating level should not read more than 1 degree in either
position.

2. Place the pitot tube in the angle aluminum as showﬁ in
Figure 6, and level the pitot tube as indicated by the bull's-
eye level. A vise may be used to hold the angle aluminum and
pitot tube in the laboratory aﬁd a C-clamp in the field. e
Note: A permanently mounted pitot tube and prabe assembly may
require a shorter section of angle aluminum to allow proper
mounting on the assembly. |

3. Place a degree-indicating level -in the various posi-
tions, as illustrated in Figures 7 and.a.

4. Measure distances PA and L with a micrometer.
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‘1

20 cm (8 in.)

ToP [
VIEW ©

1.3 cm {0.5 in.)
- \ %;

PITOT TUBE

BULL'S~EYE LEVEL
ALUMIHUM "'L'" ANGLE

VIEW PITOT TUBE {
‘ PROBE 3\

END

DEGREE [HDICATIN
LEVEL

Figure 6.
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DEGREE IHDICATIHG LEVEL POSITION
FOR DETERMIHING B, and 8;

DEGREE INDICATING LEVEL
POSITION FOR DETERMIHING
gy and a3

1
!

. Figure 7. Position of dimension measurement.

b
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ol

DEGREE INDICATING LEVEL POSITION
FOR DETERMINING vy, THEN CALCULATING Z,

DEGREE INDICATING LEVEL
POSITION FOR DETERHINING
€, THEN CALCULATE V.
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5. Measure the external tube diameter (Dt). Record all

data on a data sheet such as Figure 9.

6. Caleulate dimensions w and z using the following
eguations:
* w = A sin @ - Equation 1
7 = A gin ¥ Equation 2
where,
w = alignment dimension, cm (in.)

z = alignment dimension, cm (in.)

A = distance between tips, (P, + Pg), cm {in.)
€ = angle in degrees

Y = angle in degrees.

Note: Pitot tubes with bent or damaged tubing may be difficult
o check using this procedure. T
If the Type-S pitot tuhe meets the face aligrment criteria, an
identification number should be assigned and permanently marked

or engraved on the body of the tube.

Referencas

1. Federal Register, Vol. 42. No. 160, August 18, 1977. .

11
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Advanced Industrial Resources, Inc.
Type-S Pitot Tube Assembly Inspection Data Sheet

Date: 3/23/2020

Pitot Tube Assembly: P3-02 Caliper ID: CL-04
Performed by: WB
Pitot tube assembly level? X yes no
Pitot tube openings damaged? yes (explain below) X no
= 3 (=10%) =2 (=)
2= 3 O(< 1 00) 2= 2 0(<5 O)
= 1 = 1 ° A= 095 in
z=Asiny= 0.0166 in. <1/8 in. (0.125 in.)
w=Asin8= 00166 in <1/32 in. (0.03125 in.)
P,= 0475 in. Pg= 0475 in.
D= 038 in. P/Dy= 125 (1.05</=and </=1.50)
P,=P,=P
X= 197 (>0.751n.) (Dist. between pitot and nozzle)
Y= 362 (>3.0in.) (Dist. from nozzle union to pitot tube openings)
Z= 169 (>0.751n.) (Dist. between pitot and stack thermocouple)
Does the pitot tube assembly meet the Method 2 requiremnets? X yes

no (explain below)

If the Method 2 requirements are met then a coefficient of 0.84 is assigned
to the pitot tube assembly being inspected.
Comments :

REV112712
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Advanced Industrial Resources, Inc.
Type-S Pitot Tube Assembly Inspection Data Sheet

Date: 3/23/2020

Pitot Tube Assembly: P4-02 Caliper ID: CL-04
Performed by: WB
Pitot tube assembly level? X yes no
Pitot tube openings damaged? yes (explain below) X no
= s (<10 =0 =)
2= 5 O(< 1 00) 2= 0 0(<5 O)
= 0 = 0 ¢ A= 098 in.
z=Asiny= 0.0000 in. <1/8 in. (0.125 in.)
w=Asin8= 0.0000 in <1/32 in. (0.03125 in.)
P,= 049 in. Pg= 0490 in.
D= 035 in P/Di= 14 (1.05</=and </=1.50)
P,=P,=P
X= 11 (>0.751n.) (Dist. between pitot and nozzle)
Y= 35 (>3.0in) (Dist. from nozzle union to pitot tube openings)
Z= 21 (>0.751n.) (Dist. between pitot and stack thermocouple)

Does the pitot tube assembly meet the Method 2 requiremnets? X yes
no (explain below)

If the Method 2 requirements are met then a coefficient of 0.84 is assigned
to the pitot tube assembly being inspected.
Comments :

REV112712
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- Advanced Industrial Resources, Inc.
Nozzle Calibration Data

Client: (rreen Ba.y, ,la,,;ﬂ

Location: loreea Bowy WL

Date: $—/9 -z202e

Performed By: LA
J ¥
Caliper ID:  C4L~o (,
_ Measurements
Sourece Nozzle . Nozzle (inches) Average
D 7 Description 1 2 3 (inches)
Pad &N" v
FET Steck ("«Zﬂ P S o less 0.299 | o. 200 6O, 2os | 0.200
: J
FRT JSfak £MZ3) Gli~pf- o2 o lass g.tle (0.2t 0.2l (oo
-
(slqc IA—]QJ{' (,)U“d"of a,la.sf O.l00 O teol ©O.Loblo. 100

Test Team Leader Review:

Data Eniry Review: - : %/ ) ‘

REV021717
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Advanced Industrial Resources, Inc.

Analyzer Pretest Data Worksheet

Operator Name: Dan Kirk Source ID:  Stack Exhaust
Facility Name, Location: GBMSD Date: 3/18/20
Analyte 1: Oxygen Q2 EPA Method: 3A
Analyte 2: Carbon Dioxide CcO2 EPA Method: 3A
Analyte 3: Sulfur Dioxide SO2 EPA Methed: 6C
Analyte 4: Carbon Monoxide CcO2 EPA Method: 10
Analyte 5: Oxides Of N2 Nox EPA Method: 7E
Calibration Gas Serial Numbers & Concentrations
Gas Concentration
(Zero, Low, Mid and High) Analyzer LD. (% or ppm) Cylinder ID # Expiration Date Manufacturer
Zero (N, or Air) NA 0.00 0 0 0
02 (Mid) 15 11.28 CC424618 9/23/2027 Airgas
02 (High) 15 19.77 CC716961 9/24/2027 Airgas
S0O2 Mid 5 10.00 CC403955 4/19/2027 Airgas
SO2 High 5 20.00 CC403955 4/19/2027 Airgas
CO Mid 5 9.98 CC403955 4/19/2027 Airgas
CO High 5 19.96 CC403955 4/19/2027 Airgas
Nox Mid 5 9.98 CC403955 4/19/2027 Airgas
Nox High 5 19.97 CC403955 4/19/2027 Airgas
NO2 14 51.11 CC506338 10/2/2022 Airgas

Svstem Response Times

Zero to 95% Response Time

High to 5% Response Time
Maximum Response Time

2 x Max. Response Time

Response & "2 x"
fax Response Time
to be used during

Zero to 95% Response Time

Page 1 of 38
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11

an Alr Liquide company

A

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO4NIOSET5A01TW2 Reference Number:
Cylinder Number; CC403955 Cylinder Volume:
Laboratory: 124 - Durham {SAP) - NC Cylinder Pressure:
PGVP Number: B22019 Valve Outlet:

Gas Code: CO,NO,NOX, 502 BALN Certification Date:

Certification performed In accordance with *EPA Traceablity Protoco! for Assay and Cariification of Gaseous Calipration

Airgas Specialty Gases
Aldrgas USA, LLC

630 United Drive
Durham, NC 27713
Alrgas.com

122-401472873-1

144.4 CF
2015 PSIG
680

Apr 19, 2019

fa

ndards {May 2012)" document EPA

BOOIR-12/531, using the assay proceduras listad. Analylical BMethodology does not require corection for analytical interference. This cylinder has a total analytical
unicertainty as stated balow with a confidence Jeve! of 85%. There are no significant imgurities which affect the use of this calibration mixture. All concentrations are on a

volumefvolume basls unless othenwise noted,
Do Mot Use This Cylinder palow 100 psig, 1.8, 0.7 megapascal

Is.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 75.00 PPM 75.20 PPM G +- 1.0% NIST Traceable 04/12/2019, 04/18/2018
CARBON MONOXIDE 75.00 PPM 75.18 PPM G1 +i- 0.7% NIST Traceable 0411212019
NITRIC OXIDE 75.00 PPM 75.20 PPM G1 +- 1.0% NIST Traceable (04/12/2018, 0471912018
SULFUR DIOXIDE 75.00 PPM 75.33 PPM G1 +/- 0,8% NIST Traceable 04412/2019, 04/19/2018
NITR alan
CALIBRATION STANDARDS
Type LotiD Cylinder No Concentration Uncertainty Expiration Date
NTRM 120682259 CC366866 97.58 PP CARBON MONOXIDENITROGEN +- 0.6% May 10, 2024 ]
PRM PRM D562874 10.01 PP NITROGEN DIOXIDE/AIR +H-1.9% Aug 17, 2018
NTRM 13010412 KALQO4012 97.60 PPM NITRIC OXIDEMNITROGEN +- 0.8% May 09, 2019
GMIS 124206880114 CC322698 4.432 PPM NITROGEN DIDXIDEMNITROGEN - 2.0% Aug 18, 20214
NTRM 17080406 CC484557 £8.32 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Dec 07, 2022
The SR, PRM of GPnte above is GMIS i a d t part of the analysis,
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0B01549 CO FTIR Apr10, 2018
Nicolel 8700 AHRQB01549 NO FTIR Apr 10, 2019
Nicolet 6700 AHROB01548 NO FTIR Apr 10,2019
Nicolet 6700 AHROB01549 502 FTIR Apr 10, 2019

Triad Data Available Upon Request

/

ved for Release

Page 1 of 122-401472873-1
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Airgas Specialty Gases

Airgas USA, LLC
630 United Drive
Durham, NC 27713
Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ2AI99E158W0021 Reference Number: 122-401602282-1

Cylinder Number: CC506338 Cylinder Volume: 146.2 CF

Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG

PGVP Number: B22019 Valve Oultlet; 660

Gas Code: NO2 BALA Cerlification Date:  Oct 02, 2019
iration Date: 02

Cerlification performed In accordance with “EPA Traceability Protoco! for Assay and Certification of Gaseous Catlbration Standards (May 2012)° document EPA
600/R-12/531, using the assay procedures listed. Analytical Mathodology doss not require correction for analylical interference. This cylinder has a total analytical
uncertainty as stated below with a confidenca leve! of 95%. There are no significant impurities which affect the use of this cafibralion mixture. Ali concentrations are on a
volumefvolume basis unfess otherwise noled,

Do Mot Use This Cylinder below 100 ps‘!& i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NITROGEN DIOXIDE 50.00 PPM 51.11 PPM G1 +/- 2.0% NIST Traceable 09/24/2019, 10/02/2019

AlR Bal
CALIBRATION STANDARDS
Type Lot D Cylinder No Concentration Uncertainty Explration Date
GMIS 415201408 CC345246 49.66 PPM NITROGEN DIOXIDE/NITROGEN +-1.8% Aug 28, 2022
PRM 42388 0685030 §9.5 PPM NITROGEN DIOXIDE/AIR H-1.7% Feb 20, 2020
he SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and nol part of the analysis,
ANALYTICAL EQUIPMENT
instrument/Make/Model Analytical Principle Last Muitipoint Calibration
I MKS FTIR NO2 018176583 FTIR Sep 12, 2019 I

Triad Data Available Upon Request

ot L1y

Approved for Release Page 1 of 122-401602282-1
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Airgas Specialty Gases

Airgas USA, LLC
630 United Drive
an Alr Liquide company gf;:;mjﬁﬁc 27713
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number; EOQ3NISOE15A0007 Reference Number, 122-401602294-1
Cylinder Number: CC424618 Cylinder Volume: 160.4 CF
Laboratory: 124 - Durham (8AP) - NC Cylinder Presswe: 2015 PSIG
PGVP Number: B22019 Valve Outlet; 580
Gas Code: C02,02,BALN Certification Date:  Sep 23, 2018

s Diration Dato: Sep 23, 2027

Certification parformed in accordance with “EPA Tracesbility Protoco! for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
800/R-12/531, using the assay procedures lisled, Analylical Mathodology does not require correction for analytical interference. This cytinder has a total analylica!
uncertalnty as sialed below with a confidence level of 95%. There are no significant impurities which atfect the use of this calibration mbdure, All concenlrations are on a
volumefvolume basis unlass othenvise noted.

Do Not Use This Cw;nde: below 100 psi%, i.e. 0.7 megapascals,

] ANALYTICAL RESULTS
Component Reguested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Datss
CARBON DIOXIDE 2.000 % 8.584 % G1i +- 0,7% NIST Traceable 08/23/2019
OXYGEN 11.00 % 11.28 % Gt +- 0.4% NIST Traceable 08/23/2018
NITROGEN Balance
CALIBRATION STANDARDS
Type LotlD Cylinder No Concentration Uncertainty Expiration Date
NTRM 130680638 CC414574 13.359 % CARBON DICXIDEMITROGEN +f-0,6% May 14, 2025
ANALYTICAL BEQUIPMENT
instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIAS10 CO2 2LEYXWYO Nondispsrsive Infrared (NDIR) Sep 05, 2019
Horiba MPAS10 O2 414988150042 Paramagnetic Sep 05, 2019
Triad Data Available Upon Request
Approvedfor Release Page 1 of 1224016022941
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Alrpas Specialty Gases
Airgas USA, LLC

630 United Drive
Durham, NC 27713
Alrgas.com

an Alr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: ED3NI62E15A1071 Reference Number; 122-401601514-1
Cylinder Number: CC7169861 Cylinder Volume: 187.9 CF
Laboratory: 124 - Durham (BAP) - NC Cylinder Pressure; 2015 PSIG
PGVP Number: 822014 Valve Qutlet: 590

Gas Code: C02,02,BALN Certification Date: Sep 24, 2019

202

p ty y 2012} document EPA
B00/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below vith a confidence lavel of 95%. There are no significant impurities vwhich affect the use of this calibration mixlure. All concentrations areon a

volumefvolume basis unless othervise noled.
Do Not Use This Cylinder below 100 psig, e, 0.7 megapascals,

or Assay and Cerification of Gaseous Calibration Stan

ANALYTICAL RESULTS

Component Requeasted Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertalnty Dates
CARBON DIOXIDE 18.00 % 18.05 % G1 +- 0.6% NIST Traceabls 09/24/2019
OXYGEN 2000 % 19.77 % G1 +-0.5% NIST Traceabla 09/24/2019

ITROGEN al - e -
CALIBRATION STANDARDS

Type LotiD Cylinder No Concentration Uncertainty Expiration Date
NTRM 12061508 CC354698 19.87 % CARBON DIOXIDEMNITROGEN +-06% Jan 11, 2024

o +[-0

% gt 01 2024

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIAS10 CO2 2L8YAWYD Mondispersive infrared (NDIR) Sep 05, 2018
Horiba MPAS10 02 41490150042 Paramagnetic Sep 05, 2019

Triad Data Avallable Upon Request

Approved for Release

Pago 1 0f 1224016015141
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Advanced Industrial Resources, Inc.
Stratification Worksheet

Stack Dimension & 3-pt Traverse Point Location

Stack Diameter (D) — 24
Traverse Point No. % of D, Actual Inches
1 16.7% 4.01
2 50.0% 12.00
3 83.3% 19.99
Traverse Point Concentrations & Start/Stop Times
Average Concentration Start Time Stop time
Traverse Point Location {(ppm) (hh:mmess) (hh:mm:ss)
Point 1 7.787 11:51:00 11:52:00
Point 2 8.170 11:53:00 11:54:00
Point 3 8.203 11:55:00 11:56:00
Average Concentration:| 8.053
Stratification Absence or Verification
3-Point Stratification Check Table
Standard Point 1 (%) of Average Point 2 (%) of Average Point 3 (%) of Average 1 pt. or 3pts.
5% of average 3.31% 1.45% 1.86% 1 pt.
0.5 ppm 0.266 0.117 0.150 1pt.
Recommended Sample Pt, NO Point 2 NO
. . . Lo Use single Traverse Point if 2 Recommended Sample Pt. is
Final Decision Indication: .. . .
indicated otherwise Use 3 Traverse Points
Note: Only one of the "1-Point"” requirements (i.e. <§% or <0.5 ppm) has to be met in order to sample from one point

ED_012958_00010534-00202



Advanced Industrial Resources, Inc.
Method 205 Field Data Sheet

Analyte/Gas Concentration CC Neo.
Upscale Cal Gas Info: 02 19.77 CC716961
Check Gas Informaiton: 02 11.28 CC424618
MFC 5000 ccm Evaluation
Dilution Conc. Cal Gas cem Dil Gas cem Cal Gas Check Gas Total Flow
11.2 2827.51644 | 2172.48356
7.7 1942.33687 | 3057.66313 19.77 11.28 5000
Dilution Level No.1 Dilution Level No.2 Check Gas
Low Tolerance 10.956 7.526 11.054
Evaluation No.1 11.244 PASS 7.676 PASS 11.196 PASS
Evaluation No.2 11.183 PASS 7.716 PASS 11.218 PASS
Evaluation No.3 11.199 PASS 7.710 PASS 11.229 PASS
High Tolerance 11.404 7.834 11.506
Dil Level No.1 Avg Dil Level No.2 Avg Check Gas Avg
11209 7.701 i 11214
Evaluation No.1 (% diff Mean) 0.32% PASS 0.32% PASS 0.16% PASS
Evaluation No.2 (% diff Mean) 0.23% PASS 0.20% PASS 0.03% PASS
Evaluation No.3 (% diff Mean) 0.09% PASS 0.12% PASS 0.13% PASS
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Advanced Industrial Resources, Inc.

Test No.1 Dilution No.1
Test No.1 Dilation No.2
Test No.1 C/G

Test No.2 Dilution No.1
Test No.2 Dilation No.2
Test No.2 C/G

Test No.3 Dilution No.1
Test No.3 Dilation No.2
Test No.3 C/G

Method 205 Worksheet

3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020

Method 205 Worksheet
Concentrations
_Strata (ppm)

11.244

7.676

11.196

11.183

7716

11.218

11.199

TL0

11.229

02
%

17:30:07 11.20
17:30:09 11.25
17:30:13 11.37
17:30:16 11.41
17:30:18 11.44
17:30:20 11.46
17:30:22 11.47
17:30:25 11.49
17:30:27 11.49
17:30:29 11.49
17:30:31 11.49
17:30:34 11.50
17:30:36 11.50
17:30:38 11.50
17:30:40 11.50
17:30:42 11.51
17:30:45 11.51
17:30:47 10.99
17:30:49 8.61
17:30:52 6.77
17:30:54 7.96
17:30:56 10.30
17:30:58 12.28
17:31:01 12.32
17:31:03 11.97
17:31:05 11.60
17:31:07 11.30
17:31:09 11.12
17:31:12 11.03
17:31:14 11.03
17:31:16 11.06

02
Volts
4.478
4.500
4547
4,564
4574
4.584
4,588
4.596
4.596
4.596
4.596
4,599
4,599
4.598
4.598
4.604
4.604
4.397
3.444
2.706
3.184
4.118
4913
4927
4787
4.640
4521
4.448
4.413
4.412
4.422

Selected Times

(hh:mm:ss)

17:31:54

17:33:29

17:34:34

17:35:01

7:36:26

17:37:25

17:37:47

17:39:02

17:40:02
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Method 205 Worksheet

3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020

17:31:19
17:31:21
17:31:23
17:31:25
17:31:27
17:31:30
17:31:32
17:31:34
17:31:37
17:31:39
17:31:41
17:31:43
17:31:45
17:31:48
17:31:50
17:31:52
17:31:54
17:31:57
17:31:59
17:32:01
17:32:03
17:32:06
17:32:08
17:32:10
17:32:12
17:32:15
17:32:17
17:32:19
17:32:21
17:32:24
17:32:26
17:32:28
17:32:30
17:32:33
17:32:35
17:32:37
17:32:39
17:32:42
17:32:44
17:32:46
17:32:48
17:32:51
17:32:53
17:32:55
17:32:57
17:33:00
17:33:02
17:33:04
17:33:06
17:33:09
17:33:11

02
%
11.09
11.13
11.16
11.19
11.20
11.22
11.23
11.24
11.24
11.23
11.23
11.24
11.25
11.24
11.24
11.24
11.24
11.24
11.24
11.24
11.24
11.24
11.24
11.24
10.62
8.21
5.76
4.27
5.83
4.78
5.10
5.98
6.61
7.00
7.23
7.35
7.45
7.50
7.52
7.54
7.55
7.55
7.56
7.58
7.57
7.21
6.06
5.31
6.65
7.41
7.52

02
Volts
4.435
4.452
4.464
4.476
4.481
4.489
4.492
4.495
4.495
4.493
4.492
4.496
4.498
4.495
4.495
4.495
4.498
4.495
4.495
4.494
4.495
4.495
4.495
4.495
4.249
3.285
2.305
1.708
2.333
1.912
2.039
2.392
2.643
2.798
2.892
2.942
2.982
2.998
3.010
3.016
3.019
3.021
3.024
3.030
3.028
2.883
2.426
2.122
2.660
2.966
3.006
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Method 205 Worksheet

3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020

17:33:13
17:33:15
17:33:18
17:33:20
17:33:22
17:33:24
17:33:27
17:33:29
17:33:31
17:33:33
17:33:35
17:33:38
17:33:40
17:33:42
17:33:44
17:33:47
17:33:49
17:33:51
17:33:53
17:33:56
17:33:58
17:34:00
17:34:02
17:34:05
17:34:07
17:34:09
17:34:11
17:34:14
17:34:16
17:34:18
17:34:20
17:34:23
17:34:25
17:34:27
17:34:29
17:34:32
17:34:34
17:34:36
17:34:38
17:34:41
17:34:43
17:34:45
17:34:47
17:34:50
17:34:52
17:34:54
17:34:57
17:34:59
17:35:01
17:35:03
17:35:06

02
%
7.52
7.55
7.58
7.60
7.64
7.66
7.67
7.68
7.69
7.70
7.71
7.70
7.70
7.70
7.71
7.39
5.46
6.14
8.99
12.29
13.85
13.90
13.31
12.24
11.72
11.37
11.18
11.09
11.07
11.07
11.11
11.15
11.16
11.18
11.19
11.19
11.20
11.20
11.20
11.20
11.20
11.20
11.19
11.19
11.19
11.19
11.18
11.18
11.18
11.18
11.19

02
Volts
3.009
3.019
3.030
3.040
3.054
3.062
3.069
3.070
3.076
3.080
3.082
3.081
3.082
3.081
3.084
2.955
2.183
2.455
3.594
4916
5.539
5.560
5.323
4.898
4.688
4,548
4.470
4.435
4427
4.427
4.444
4.459
4.466
4.472
4.476
4.476
4.478
4.481
4.478
4.478
4.479
4.479
4.476
4.476
4.475
4.476
4.473
4.473
4.473
4471
4.476
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Method 205 Worksheet

3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020

17:35:08
17:35:10
17:35:12
17:35:15
17:35:17
17:35:19
17:35:21
17:35:24
17:35:26
17:35:28
17:35:30
17:35:32
17:35:35
17:35:37
17:35:39
17:35:41
17:35:44
17:35:46
17:35:48
17:35:50
17:35:53
17:35:55
17:35:57
17:35:59
17:36:02
17:36:04
17:36:06
17:36:08
17:36:11
17:36:13
17:36:15
17:36:17
17:36:20
17:36:22
17:36:24
17:36:26
17:36:29
17:36:31
17:36:33
17:36:35
17:36:38
17:36:40
17:36:42
17:36:44
17:36:47
17:36:49
17:36:51
17:36:53
17:36:56
17:36:58
17:37:00

02
%
11.18
11.18
11.19
11.19
11.16
10.06
7.46
5.22
5.24
6.17
5.16
5.63
6.36
6.88
7.19
7.38
7.53
7.58
7.62
7.64
7.66
7.67
7.68
7.68
7.68
7.69
7.70
7.70
7.70
7.71
7.71
7.70
7.71
7.71
7.72
7.72
7.72
7.72
7.72
7.73
7.73
7.70
7.06
5.72
5.86
8.62
13.15
13.96
13.67
12.98
12.30

02
Volts
4.471
4471
4.475
4.476
4.463
4.023
2.982
2.089
2.094
2.468
2.063
2.250
2.545
2.752
2.875
2.952
3.013
3.033
3.047
3.056
3.062
3.068
3.071
3.070
3.073
3.076
3.079
3.080
3.082
3.082
3.084
3.082
3.084
3.084
3.087
3.086
3.086
3.087
3.087
3.090
3.090
3.082
2.823
2.286
2.342
3.446
5.260
5.584
5.466
5.191
4921
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Method 205 Worksheet

3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020

17:37:02
17:37:05
17:37:07
17:37:09
17:37:11
17:37:14
17:37:16
17:37:18
17:37:20
17:37:23
17:37:25
17:37:27
17:37:29
17:37:32
17:37:34
17:37:36
17:37:38
17:37:41
17:37:43
17:37:45
17:37:47
17:37:50
17:37:52
17:37:54
17:37:56
17:37:59
17:38:01
17:38:03
17:38:05
17:38:08
17:38:10
17:38:12
17:38:14
17:38:17
17:38:19
17:38:21
17:38:23
17:38:26
17:38:28
17:38:30
17:38:32
17:38:35
17:38:37
17:38:39
17:38:41
17:38:44
17:38:46
17:38:48
17:38:50
17:38:53
17:38:55

02
%
11.76
11.42
11.20
11.09
11.08
11.10
11.14
11.16
11.18
11.20
11.22
11.21
11.22
11.21
11.21
11.22
11.21
11.21
11.21
11.20
11.20
11.20
11.19
11.20
11.21
11.20
11.19
11.19
10.48
7.99
5.61
4.33
5.54
4.78
5.49
6.31
6.85
7.18
7.38
7.52
7.58
7.63
7.64
7.66
7.67
7.68
7.69
7.69
7.69
7.70
7.71

02
Volts
4702
4567
4.481
4.435
4.432
4.441
4.455
4.462
4.470
4.478
4.487
4.485
4.487
4.484
4.485
4.487
4.483
4.484
4.484
4.482
4.480
4.481
4.476
4.480
4.484
4.479
4.476
4.476
4,192
3.195
2.242
1.734
2.215
1.910
2.194
2.523
2.738
2.871
2.950
3.010
3.033
3.052
3.056
3.062
3.068
3.072
3.076
3.074
3.076
3.080
3.085
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Method 205 Worksheet

3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020
3/17/2020

17:38:57
17:38:59
17:39:02
17:39:04
17:39:06
17:39:08
17:39:11
17:39:13
17:39:15
17:39:17
17:39:20
17:39:22
17:39:24
17:39:26
17:39:28
17:39:31
17:39:33
17:39:35
17:39:37
17:39:40
17:39:42
17:39:44
17:39:46
17:39:49
17:39:51
17:39:53
17:39:55
17:39:58
17:40:00
17:40:02
17:40:04
17:40:07
17:40:09
17:40:11
17:40:13
17:40:16
17:40:18
17:40:20
17:406:22
17:40:25
17:40:27
17:40:29
17:40:31
17:40:34
17:40:36
17:40:38

02
%
7.70
7.70
7.71
7.72
7.72
7.72
7.72
7.73
7.73
7.35
6.01
6.42
9.34
12.44
13.99
14.00
13.36
12.63
12.00
11.41
11.21
11.13
11.10
11.10
11.13
11.16
11.20
11.22
11.22
11.23
11.24
11.24
11.23
11.23
11.23
11.23
11.00
9.07
6.54
4.67
5.31
9.52
12.10
14.11
15.58
16.59

02
Volts
3.081
3.082
3.084
3.087
3.086
3.088
3.087
3.090
3.090
2.938
2.404
2.567
3.735
4977
5.594
5.600
5.343
5.052
4.799
4.564
4.484
4.452
4.441
4.441
4.452
4.465
4.482
4.487
4.487
4.492
4.495
4.495
4.492
4.493
4.493
4.493
4.400
3.626
2.616
1.867
2.124
3.808
4.840
5.644
6.233
6.637
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CO2 Interference Tests Model 200AH
05/01/02

Reaction cell Pressure dependence of CO2 interference

Method:
The method chosen was to make 80 ppm NO at a flow of 2000 ce/min. Then add 200

ce/min of 100% pure CO2 interferent, The interferent dilutes the original flow by about
10%. In calculation of the data the initial 80 ppm is reduced by the dilution factor:

(80 PPM)(.9035) = 72.28 PPM

To calculate the interferent effect, the concentration of diluted NO plus CO2 is measured.

For example 68.28 ppm. Then:

72.28 ppm - 68.28 ppm = 4 ppm ‘(302 interferent

Experiment #1 - Rx cell pressure dependence of CO2 interference with a 500 ce/min
Qzone flow

Reaction cell pressure CO2 Interferant Effect
242in Hp A -2.26 ppm

162 -2.5

6.02 -2.45

10.0 -3.37

Experiment #2 - Rx cell pressure dependence of CO2 interference with a 30 c¢/min
Ozone flow

Reaction cell pressufe Interferant Eftect
1.42inHg A -4,80 ppm

2.72 -4.86

5.32 -5.46

10.0 -6.3
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The following is the first atternpt to measure CO2 interference in the M200AH. 80
ce/min ozone flow. This set of data used the 24% CO2 bottle and diluted 50% CO2 gas
50% zero gas. This method is not very accurate since the flow rates involved are fairly
large(1000ce/min) and not very repeatable,

Rx Cell press 12% CO2 Intf
S5InHgA -3.% ppm

2.5 -3.8

5 -4.1

7.5 -6.1

10 -5.6

15 -6.4

CO2 interfercnce as a function of NO gas concentration.

NO concentration 12% CO2 Intf

40 ppm -1.1 ppm
80 -4.0
160 -12.5

CO2 interference as a function of Ozone flow rute

Ozone flow 12% CO2 Inif
500 - 2275
250 -3.91
50 -4,75
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Analyzer Set-up Data

MFC-1 10,000
MFC-2 5,000
MFC-3 1,000

cC
¢C
e

Filveter GALOGC
Check
AMP Cherokee
Instrument Type Diluter

Analyzer Model API 700E
RMA No. 3163

Serial number 538-S
Firmware (.3
T-Hastings
T-Hastings
T-Hastings

10LPM

This flow controller was calibrated using a CM2-C1 a NIST traceable Primary Flow Standard
Calibration System. This calibration is referenced to dry air at a temperature of 32 degrees F
and a pressure of 29.92 in.HG (760 Torr).

5%
10%
15%
20%
25%
30%
35%
40%
45%
50%
55%
60%
85%
70%
75%
80%
85%
80%
95%
97%

Verified by:

Bench Flow

{CC)
580
1080
1580
2080
2590
3085
3550
4050
4550
5045
5550
8060
6560
7070
7580
8110
8625
9120
9650
9870

DM

Diluter Flow % Difference
(CC)

580 0.000
1095 0.050
1596 0.060
2085 0.050
2602 0.120
3099 0.140
3571 0.210
4060 0.100
4570 0.200
5067 0.220
5581 0.310
6085 0.250
6579 0.180
7085 0.150
7593 0.130
8123 0.130
8621 -0.040
9119 -0.010
9623 -0.270
0849 -0.210

Date: _2/20/2018

TER
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Analyzer Set-up Data

MFEC-1 10,000
MEC-2 5,000
MFEC-3 1,000

cC
ce
cc

Diluter Q4/GC

Check

AMP Cherokee

Instrument Type Diluter
Analyzer Modet AP1 700B

T-Hastings
T-Hastings
T-Hastings

BLPM

RMA No. 3163
Serial number  538-8
Firmware (3

This flow controller was calibrated using a CM2-C1 a NIST traceabls Primary Flow Standard
Calibration System. This calibration is referenced to dry air at a temperature of 32 degrees F
and a pressure of 28,92 in.HG (760 Torr).

5%
10%
15%
20%
25%
30%
35%
40%
45%
50%
55%
60%
65%
70%
75%
80%
85%
90%
95%

100%

Verified by:

Bench Flow

(CC)
N/A
N/A
N/A
N/A
1240
1545
1748
2050
2268
2575
2775
3080
3285
3585
3785
4080
4270
4555
4745
4930

DM

Diluter Flow % Difference
{cC)
N/A NIA
N/A N/A
N/A N/A
N/A N/A
1241 0.620
1544 -0.020
1744 -0.020
2049 -0.020
2264 -0.020
2575 0.000
2776 0.020
3076 -0.080
3276 -0.180
3577 -0.160
3778 -0.140
4070 -0.200
4260 -0.200
4555 0.000
4750 0.100
4940 0.200

Date: __2/20/2018 _
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Anaivzer Set-up Data

MFC-1 10,000 cc
MFC2 5000 «cc
MEFC-3 1,600 «cc

Diluter QAU
Check
AMP Cherokee
Instrument Type Diluter

Analyzer Modet AP 700E
RMA No. 3136

Serial number  538-5

Hrmware CJ3
T-Hastings
T-Hastings
T-Hastings

1LPM

This flow controller was calibrated using a CM2-C1 a NIST traceable Primary Flow Standard
Calibration System. This calibration is referenced fo dry air at a temperature of 32 degress £
and a pressure of 29.92 in.HG (760 Torr).

Bench Filow

(CC)

5% 57
10% 109
15% 160
20% 210
25% 261
30% 312
35% 361
40% 413
45% 462
50% 532
55% 562
60% 611
65% 661
70% 711
75% 761
80% 810
85% 860
90% 910
95% 960
7% 980
Verified by: DM

% Difference

Diluter Flow
(cC)

57 0.000
109 0.000
159 -0.100
209 -0.100
259 -0.200
310 -0.200
359 -0.200
410 -0.300
459 -0.300
510 -0.200
560 -0.200
610 -0.100
660 -0.100
710 -0.100
760 -0.100
810 0.000
860 0.000
910 0.000
960 0.000
980 0.000

Date: __2/20/2018
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Analyzer Set-up Data

MFC-1 10,000 cc
MFC-2 5000 co

T-Hastings
T-Hastings

10LPM

Diluter QA/DC

Check

ARE Cherokee

Firmware

Instrument Type Diluter
Analyzer Model API700
RMA No.

Serial number

2159
890

D.J9

This flow controller was calibrated using a CM2-C1 a NIST traceable Primary Flow Standard
Callibration System. This calibration is referenced to dry air at a temperature of 32 degrees F
and a pressure of 29,92 in.HG (760 Torr).

Bench Flow
(CC)
5% 460
10% 1000
15% 1500
20% 2000
25% 2510
30% 3000
35% 3500
40% 4000
45% 4500
50% 5000
55% 5500
60% 6000
65% 6500
70% 7000
75% 7505
80% 8000
B5% 8500
90% 9040
95% 9500
97% 9690
Verified by: DM

Diluter Flow

(CC)
480
1000
1500
2000
25056
3009
3507
4013
4513
5020
5523
6024
65627
7034
7530
8019
8516
89042
9524
9720

Date:

% Difference

(.300
0.000
0.000
0.000
-0.050
0.090
0.070
0.130
0.130
0.200
0.230
0.240
0.270
0.340
0.250
0.190
0.160
0.020
0.240
0.300

3/5/2018

b b
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Analyzer Set-up Data

MFC-1
MFC-2

10,000 cc
5,000 cc

T-Hastings
T-Hastings

5LPM

Difreter QAN

Check

AMEP Cherokee

Instrument Type Diluter
Analyzer Model API 700

RMA No.
Serial number
Firmware

2159
890
D9

This flow controller was calibrated using a CM2-C1 a NIST traceable Primary Flow Standard
Calibration System. This calibration is referenced to dry air at a temperature of 32 degrees F
and a pressure of 29.92 in.HG (760 Torr).

Bench Flow
{CC)
5% N/A
10% 470
15% 730
20% 990
25% 1250
30% 1500
35% 1750
40% 2000
45% 2260
50% 2500
55% 2760
60% 3000
65% 3250
70% 3500
75% 3750
80% 4000
85% 4250
90% 4500
95% 4750
100% 5010
Verified by: DM

Diluter Flow

(CC)
N/A
483
740
989
1241
1494
1744
1996
2246
2497
2750
25998
3249
3501
3751
4003
4253
4498
4753
5000

Date:

% Difference

N/A
0.260
0.200
-0.020
-0.180
-0.120
-0.120
-0.080
-0.280
-0.080
-0.200
-0.020
-0.020
0.020
0.020
0.060
0.060
-0.040
0.060
-0.200

3/6/2018
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Interference Tests
(Per US EPA 40CFR Part 53.23)

Analyzer Parameter Interferent Concentration Response Sainterference
M100A 802 [140 ppb} NO 500 ppb <2.5 ppb <0.5%

NOz 500 ppb <0.3 ppb <0.06%

Q3 500 ppb -0- 0%

m-Xylene 200 ppb <4.1 ppb <2.05%

H20 2% <5.1 ppb <0.0000255%
M200A NO2 [100 ppb] NH3 100 ppb <0.9 ppb <0.8%

S02 500 ppb <0.3 ppb <0.06%

NO 500 ppb <6 pph <1.2%

H20 2% <2.2 ppb <0.00000011%
M300 CO[10 ppm] co2 750 ppm <0.1 ppm <0.013%

H20 2% <(.22 ppm <0.0011%
M400A O3 [80 ppbl NO 500 ppb <0.01 ppb <0.002%

NO2 500 ppb <0.9 ppb <0.18%

802 500 ppb <5.4 ppb <1.08%

m-Xylene 200 ppb <3.2 ppb <1.6%

Hz20 2% <3.7 ppb <0.000000185%

ED_012958_00010534-00217



Ay, TELEDYNE

AB‘JAN{ZED POLLﬁT!GN INGTRUMENTATION

.....

Zero + Interferent: Instrument Response / ppm

Instrument Response (ppm)

1.000 -
0.800 -
0.600 -
0.400 1
0.200 1
0.000
-0.200 -
-0.400

-0.600 -

Response of Instrument per ppm (per % for CO, & H,0) of Interferent
forZero + Interferent

M200EM M300E M300EM MB803E_02 M803E_CO2
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Ay, TELEDYNE

AB‘JAN{ZED POLLﬁT!GN INGTRUMENTATION

.....

Zero + Interferent: Instrument Response / ppm

Instrument Response (ppm)

1.000 -
0.800 -
0.600 -
0.400 1
0.200 1
0.000
-0.200 -
-0.400

-0.600 -

Response of Instrument per ppm (per % for CO, & H,0) of Interferent
forZero + Interferent

Results with NH, scrubber &

sample dryer installed

(option for all instruments)

M200EM M300E M300EM MB803E_02 M803E_CO2
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Ay, TELEDYNE

AB‘JAN{ZED POLLﬁT!GN INGTRUMENTATION

.....

Zero + Interferent: Instrument Response / ppm

Instrument Response (ppm)

0.050 -
0.040 -
0.030 -
0.020
0.010 1
0.000
-0.010 -
-0.020

-0.030 -

Response of Instrument per ppm (per % for CO, & H,0) of Interferent
forZero + Interferent

Results with NH, scrubber &

sample dryer installed

(option for all instruments)

M200EM M300E M300EM MB803E_02 M803E_CO2
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A%, TELEDYNE
PR AGVANCED POLLUTION INSTRUMENTATION

.....

Zero + Interferent: 40CFRG0 App. 4-A Method 7E

Individual Interferents Effect as a Percentage of Span

3.000
o 2.5% threshold
9\:— mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
[ e
[1°]
2 2000
oo
o]
Q
o
(0]
..E # 1% H20
Q
£ 1.000 B HCl
QL
% B NH3
(7]
© B 15% CO2
€
- i CHA
2
£ ®CO
-8 % N20
2 _1.000
c #NO2
(o]
% # NO
@
& # S02
ol
“E’ -2.000
-
]
Y e e o oo -tove- voes. -cons. ot -atoe: eer. bo0s peey. -cont Seatr -at00 ~ooee. S0 ol ot adee. 060 wose. 300 oot At "A00e ooes. e ey ot MBer ~B008" boRY. 6o ot -aa06" dete. -0 bees. oot eant. 00t oeee. e -cont. sont "atee. poer -oo0es ey o
= 2.5% threshold

MI100EH M200EM M200EH M300E M300EM MS803E_O02 MB03E_CO2
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A%, TELEDYNE
PR AGVANCED POLLUTION INSTRUMENTATION

.....

Zero + Interferent: 40CFRG0 App. 4-A Method 7E

40CFR60 App. A-4 Method 7E - Zero + Interferent Effect as a Percentage
of Span

3.000

] 2.5% threshold
2.500

All instruments pass the Method 7E
criteria, having summed interference

2.000 effects under 2.5%

1.500

1.000

0.500

Instrument Response to Interferent as a Percentage of Span (%)

M200EM M200EH M300E MB803E_O2 MB03E_CO2
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aiSe. TELEDYNE
® AB‘JAN{ZED POLLﬁT!GN INGTRUMENTATION

Span + Interferent:. Instrument Response / ppm

Response of Instrument per ppm (per % for CO, & H,0) of Interferent
for Span + Interferent

2.000

1.500

1.000

0.500

0.000 -

-0.500

Instrument Response (ppm)

MI100EH M200EM M200EH M300E M300EM MB803E_02 M803E_CO2
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. TELEDYNE

AB‘JAN{ZED POLLﬁT!GN INGTRUMENTATION

Span + Interferent:

Instrument Response / ppm

Instrument Response (ppm)

2.000
1.500
1.000
0.500
0.000

-0.500

-1.000

-1.500

Response of Instrument per ppm (per % for CO, & H,0) of Interferent
for Span + Interferent

Results with NH, scrubber &

sample dryer installed

(option for all instruments)

MI100EH M200EM M200EH M300E M300EM MB803E_02 M803E_CO2
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aiSe. TELEDYNE
® AB‘JAN{ZED POLLﬁT!GN INGTRUMENTATION

Span + Interferent:. Instrument Response / ppm

Response of Instrument per ppm (per % for CO, & H,0) of Interferent
for Span + Interferent

0.200
srco | Results with NH, scrubber &
] sample dryer installed
] (option for all instruments)
0.100 1
0.050

0.000 -

~0.050

Instrument Response (ppm)

MI100EH M200EM M200EH M300E M300EM MB803E_02 M803E_CO2
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A%, TELEDYNE
PR AGVANCED POLLUTION INSTRUMENTATION

.....

Span + Interferent: 40CFRG60 App. 4-A Method 7E

Individual Interferents Effect as a Percentage of Span
3.000
e e e e e e e 220 0 tHTESPOND

2.000
# 1% H20

1.000 B HCl
@ NH3
#15% C0o2

H2

Instrument Response to Interferent as a percentage of span (%)

"2°5%, threshold

MI100EH M200EM M200EH M300E M300EM MS803E_O02 MB03E_CO2
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A%, TELEDYNE
PR AGVANCED POLLUTION INSTRUMENTATION

.....

Span + Interferent: 40CFRG60 App. 4-A Method 7E

40CFR60 App. A-4 Method 7E - Zero + Interferent Effect as a Percentage

of Span
3.000
All instruments pass the Method 7E criteria, having
summed interference effects under 2.5%
5500 ] 2.5% threshold

Instrument Response to Interferent as a Percentage of Span (%)

M200EM M200EH M300E MB803E_O2 MB03E_CO2
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S, TELEDYN
o ADVANLE
& ebadye Yeahvintag 5

Conclusions

* 40CFR60 App. A-4 Method 7E interference testing
 Relatively straightforward to perform

* Huge investment in the time & resources involved to ensure quality experimental
setup, execution, and data analysis

* Interference test results
e Show that the Teledyne — APl instruments common to RATA and CEMS
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S, TELEDYN
o ADVANLE
& ebadye Yeahvintag 5

Conclusions

* For the Span + Interferent tests

* Some of the instruments (M100EH, M300E, M300EM, M803E(CO,), perform
well within the criteria

» The NO, instruments (especially the M200EH) are close to the threshold
» |t should be noted that this is for all interferent gasses combined at their
max (worst case scenerio)
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APPENDIX G

PROCESS OPERATION DATA

ED_012958_00010534-00231



GBMSD Stack Testing Results

Green Bay Facility - Fluid Bed Incinerator

FBI Feed
3/18/2020

Wet Wet -Dry -Dry
DATE Run LAB NO. SAMPLE %TS %V'S gal/hr | lbs/hr Ibs/hr | ton/hr

3/18/2020 | Run#1| T2000501-001 |TEST 1 32.82 67.06 1162 | 11782.7 | 3867 1.934

3/18/2020 | Run #2| T2000501-002 |TEST 2 34.4 67.4 1086.0 | 11012 3788 1.894

3/18/2020 | Run #3| T2000501-003 |TEST 3 35.07 32.0 1162.2 | 11784.7 | 4133 2.066
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GBMSD Stack Testing Results

Green Bay Facility - Fluid Bed Incinerator

FBIl Feed
3/19/2020
Wet Wet Dry Dry
DATE Run LABNO. SAMPLE %TS % VS gal/hr tbs/hr lbs/hr ton/hr

3/19/2020] Run#1 | T2000501-004 |TEST 1 36.49 66.5 1075.1 |10901.51| 3978 1.989

3/19/20201 Run#2 | T2000501-005 |TEST 2 36.16 65.3 1081.5 110966.411 3965 1.983

3/19/2020] Run#3 | T2000501-006 |TEST 3 34 .52 67.1 1089.8 111050.57| 3815 1.907
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Fluidized Bed Incinerator (Process 108) Date:| 3/18/20
Start Time:| 11:50 AM
Test 1 Stop Time:| 12:53 PM

wwsoam | 2720 | 618 | a1t | 1soeo | 16175 | 15952 | 16010 | 16005 | 12397 | 1892 | 12933 | wasas | w22 | ooz | er22 | wes 090 4610 | sus | 117 | oas | s | 283 | 424 | oo 407 21 | 147 | ss2 N N 000 1524 323 s | st oo 10 | w70 w7 | 12| 1356
B e N 66 T T e e e 405 ai fruss s i i 0.0 4o i e so2 e
1u0em | 2742 | 617 | Sas | 15933 | eas | 15704 | 15875 | sswo | wred | wees | wr2a | w2 | 1m0 | oz | orse | 1ss 07 as6s | ses | 113 | 225 | 4z | 291 | asso | 00 410 21 | 1mr | osse N N 000 4731 222 @21 | 51| oo 13 | A s | 1264 | 1335
wsulomes Doeis doags boses o wsera ] s sesa ] mwss buee buseo buee busce b e boew ] ne e wseabosa e Loaser b boogs Dassa [ op 355 st Lo s N N b w577 131 T e 1w e se b Lo
wusoom | 2642 | 617 | sao | wserz | sesa | usesa | 1ssas | wsver | wees | wsez | wses | wers | wmses | e | eees | wse 06 assa | oot | 115 | sooa | 4o | 295 | ams | oo 105 21 | 1us | s N N 0.0 4660 323 ss | 511 oo 12 | 52 378 | 121 1306
Siudge Gallons Tot. Start: 7414.6 Sludge Tons tot. Start: 12.77|Diesel Tot. (Kgaf) Start: 251,05 |Natural Gas Tot. Start: 25335.2
Siudge Gallons Tot. Stop: 8635.0fSludge Tons wt. Stop: 14.80]Diesel Tot. (Kgal) Stop: 251,05 |Natural Gas Tot. Stop: 25340.4
Total 1220.4fTotal 2.03 |Diesel Fuel Fed {gal) 0.00{Natural Gas Fed {KSCF) 5.20
Gal/hr 1162.2fTons/Hr 1.93

Tons/Day 46.40

| Start Time:

Test 2 Stop Time

isom | oot | us | s0s | assaa | wssar | ssewo | 1na | sz | 1eia | awwes | s | asvis | amn | oz | e | dma | om | as | o2 | 1ue | meo | @0 | 295 | 473 | o0 | 407 | 22 | wa | 53| W W | e | aeos | m | ous|su| vo | s s | 1| s
o | e | e | | e | T o v e e v | | e | e v e e e e ] | T e e e
oo | o0 | ots | sa7 | is7s | wwos | wssas | 15777 | wsraa | wees | wssea | wea | wees | wsene | oms | om2 | wwe | ow | s | o | s | mes | w5 | 298 | a2 | oo | ave | 21 | wer | 57| w W | ow | wes | e s |sua| e | ve o | ator ] s
Z00PR 27.0% BLT 555 15755 15829 U155 216 T15645 15684 1265471 AR5 T AR652 T U AR665: 1364:2 28 8684 REVRS nES 4577 307 s 2581 A5 29.5 4752 oo 405 2 1144 552 N N Doy 4453 323 765 511 0B 183 2804 28X G R B bT S
zaso | aas2 | oue | sar | s | wswes | wsses | wwns | wmz | wess | ssoa | wes | w0 | wwse | o1 | ses | wrz | ow | sea | ws | ws | ws | me | 29 | amo | oo | awe | 21 | a2 | sas | W | s | wwo | s s |su| oo | 1 || wos
Sludge Gallons Tot. Start: 9047 9fSludge Tons tot. Start: 15.49{Diesel Tot. {Kgal} Start:  251.05fNatural Gas Tot. Start: 253422
Sudge Gallons Tot. Stop: 10188.0 [Sludge Tons tot. Stop: 17.42|Diesel Tot. (Kgal} Stop: 25105 Natural Gas Tot. Stop: 25346.9
Total 1140.1fTotal 1.93|Diesel Fuet Fed (gal) 0.00 | Natural Gas Fed (x: 27
Gal/hr 1085.8§Tans/Hr 1.84
Tons/Day a4.11
1 Start Time:| 2:50pm |

20w | 2553 | 617 | 817 | 15035 | 150ve | 14830 | 15073 | 1110 | 13429 | 13324 | 1982 | 390 | 13383 | o4 | oo | 167 | o8 aso4 | out | 116 | 2987 | 450 | soo | 473 | oo a7 21 | 1us | sel N N oo P 221 w3 | s11| oo s | weas 5 | 1tsa| 1284
305 PR 2656 RLE 0% 15621 1STRE: LSADT: 15522 1557.5: 13350 AR223: 13266 13316 bkrhivs B3 B7AD: 126.8: R85 4559 g 0.5 ERY: S 290 505 0.0 A2 24 17 S4Y N N ey 4415 522 7619 5LE 00 198 BLTS 354 ALTE A2
saobm | 2798 | o17 | 415 | 1eoi2 | 15802 | 15910 | 16931 | tovss | w434 wazs | w954 | 180 | 112 | oz | s 05 473 | sss | 115 | 278 | aso | es7 | 47s | v 23 21 | 10 | a1 N N 000 070 23 w1 | si1| oo w2 | a2 w2 | 1| 1261
SR | zror ol eir } aso |otoea | thne | aseua | 1oen | IetA | LB | 1s | iA | ian tden |oomof wew {oameo | ost f anGa | sy |oando| wes | oms {oow foant | omo oar s oame | N N o wwe 523 75 Lstfoon 5o | e o bt e
amopm | 2550 | ons | 4o | 15885 | 1esa | asowe | asae7 | 1753 | wesa | wer2 | wess | w4 | 133 | oa3 | o | 173 ose | 490 | sz | 116 | wove | 450 | 294 | 47es | oo a7 22 | 147 | sa1 N N oo w80 230 72 | su1| oo w2 | ss2s o | 113 | 1248
Sludge Gallons Tot, Start: 10643.8Sludge Tons tot. Start: 18.18{Diesel Tot. (Kgal} Start: 251,05 Natural Gas Tot, Start: 253488
Sludge Gallons Tot. Stop: 11883.5fsludge Tons tot. Stop: 20.30 ] Diesel Tot. (Kgal} Stop: 25105 |Natural Gas Tot. Stop: 25353.7
Total 1239.6{Total 2.12{Diesel Fuef Fed {gal} 0.00{Natural Gas Fed (KSCF} 49
Gal/hr 1162.2{Tons/Hr 1.99

Tons/Day 47.70
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Fluidized Bed Incinerator (Process 108) Date:| 3/19/20
Start Time:| 7:30 AM

Test 1 Stop Time:| 10:36 AM

7:30 AM 2097 62.2 5.64 1604.2 1627.3 | 1583.1 | 1601.0 1603.8 14589 | 14449 | 14392 | 14525 1443.3 155 6719 138.4 0.85 454.7 89.7 115 299.9 44.9 285 474.5 5.8 40.0 2.1 1153 5.37 N N 0.00 45.90 3.13 67.2 | 511 0.0 18.4 39.49 38.4 9.37 | 750
7:45 AW 2285 622 512 1594.3 16218 | 15674 | 15542 15823 14479 | 14385 | 14436 | 14436 14422 0.66 6735 1353 0.95 457.9 886 113 2919 a3 283 4649 53 396 22 1143 5.27 N N 0.00 4499 331 666 | 511 0.0 11 40,05 382 923 | 719
8:00 AM 21.66 62.4 5.07 1593.1 16183 | 1575.1 | 1590.1 1596.2 14409 | 1429.3 | 14341 | 14356 14352 0.49 6582 138.0 0.90 453.1 926 12.0 312.3 45.2 28.8 490.9 5.9 40.0 2.1 1135 5.37 N N 0.00 45.87 3.25 55.7 | 511 0.0 18.2 40.45 38.2 9.43 | 6.60
815 AM 2.7 623 5.01 1578.1 15954 | 15658 | 15440 1568.0 14378 | 14281 | 14342 | 14337 14326 ‘166 6706 1348 0.85 459.0 887 s 295.7 a3 292 4699 60 381 bR 1148 5.42 N N 0.00 4535 325 581 | 511 0.0 176 40,06 380 935 | 621
8:30 AM 21.88 62.4 5.19 1587.9 1646.0 | 1553.6 | 1517.1 1568.8 1436.0 | 1421.7 | 14314 | 14333 14302 0.66 6773 137.8 0.88 457.2 94.0 12.0 3119 453 287 491.9 5.9 40.4 2.1 1145 5.48 N N 0.00 45.81 3.25 708 | 511 0.0 17.1 39.94 38.1 9.30 | 567
8:45 AM 22.08 625 488 1582.7 1648.1 | 15533 | 15282 15771 14251 § 16116 | 14217 | 14281 14206 034 6813 1358 0.78 461.0 899 s 3001 450 295 4760 62 415 bR 1142 5.29 N N 0.00 4515 3.23 705 | 511 0.0 11 4032 381 920 | 470
9:00 AM 23.19 62.6 5.85 1592.6 15765 | 1583.9 | 16354 1599.1 14230 | 14116 | 14137 | 14119 14126 -0.99 6647 1329 0.84 455.7 88.4 11.4 296.8 44.9 295 4711 6.1 40.8 2.2 115.0 5.50 N N 0.00 45.49 3.29 704 | 511 0.0 17.2 39.79 38.0 9.19 | 381
915 AM 2258 624 5.53 1585.3 16152 | 15685 | 15688 15858 14057 | 14056 | 14089 | 14097 14078 037 6726 1357 0.89 4552 904 7 3023 450 298 4791 58 413 bR 1156 5.44 N N 0.00 4543 321 643 | 211 00 176 39.33 381 920 | 326
9:30 AM 20.00 62.4 5.64 1588.5 1591.7 | 1573.7 | 1606.7 1590.1 14043 | 1397.2 | 13963 | 13955 1398.1 0.12 6742 135.8 0.86 457.1 92.8 12.0 310.1 45.2 299 489.9 5.8 411 2.1 1147 5.55 N N 0.00 45.65 3.23 722 | 511 0.0 17.5 38.18 38.0 806 | 4.02
9:45 AM 2219 624 517 1578.0 16292 | 15283 | 15188 1560.0 13957 | 13831 | 13920 | 13931 13904 015 6800 1369 0.80 459.8 898 116 301.0 450 295 4767 62 405 22 1151 5.38 N N 0.00 4519 321 621 | 511 00 180 3892 380 662 | 475
10:00 AM 23.02 62.5 5.50 1594.2 1579.4 | 15824 | 16240 1594.5 1395.8 | 1384.8 | 13821 | 13814 1396.9 -0.06 6691 134.8 0.84 456.1 89.4 116 299.7 44.9 30.0 4755 6.0 413 2.1 1153 5.49 N N 0.00 45.66 3.13 66.2 | 511 0.0 17.3 39.84 37.9 602 | 5.0
10115 AM 19.09 624 5.36 1580.1 16357 | 15521 | 15427 15769 13911 § 13782 | 13872 | 13905 13867 0,50 6565 1330 0.93 460.9 893 s 298.0 448 293 4730 61 At 22 1145 535 N N 0.00 46,03 3.4 598 | 511 00 177 3865 379 577 | 527
10:30 AM 22.23 62.3 5.67 1588.5 16015 | 1566.0 | 15904 1585.4 13857 | 1369.5 | 1380.0 | 13780 1378.7 0.18 6580 1349 0.84 455.1 90.0 116 300.1 45.0 29.1 475.8 6.0 4.1 2.2 115.2 5.49 N N 0.00 46.44 3.29 785 | 511 0.0 18.0 39.05 38.0 5.64 | 532
Sludge Gallons Tot. Start: 7078.7§Sludge Tons tot. Start: 13.998Diesel Tot. {Kgal) Start:  251.05§Natural Gas Tot. Start: 25409.6
Sludge Gallons Tot. Stop: 10411.6§Sludge Tons tot. Stop: 19.998Diesel Tot. (Kgal) Stop:  251.05fNatural Gas Tot. Stop: 25414.5
Total 3332.9§Tctal 6.008Diesel Fuel Fed (gal) 0.00§Natural Gas Fed (KSCF) 4.90
Gal/hr 1075.1§Tons/Hr 1.94
Tons/Day 46.45
Start Time:| 11:15 AM
Test 2 Stop Time:| 2:20PM

11:15 AM 2174 62.5 5.97 1581.3 1595.8 | 1551.6 | 1576.4 1574.0 1367.0 | 13554 | 13619 | 1359.6 1361.7 0.10 6784 1356 0.78 454.8 87.7 11.4 297.9 44.9 295 4715 6.0 408 2.1 1149 5.43 N N 0.00 45.50 3.21 781 | 511 0.0 17.6 39.66 38.2 531 | 519
1130 AN 2227 619 520 1604.1 16480 1557.7 15620 15891 13675 13538 13635 1366.1 13620 107 6619 370 0.9 459:2 877 ira 2944 448 304 4626 61 419 2.2 1157 5.38 N M Q.00 4553 323 743 St 0.0 78 3895 382 5.24 519
11:45 AM 22,68 61.8 5.28 1580.7 1564.1 | 1569.7 | 1616.2 1584.2 13756 | 13661 | 1367.7 | 1366.9 1368.5 0.16 6593 137.5 0.85 457.7 90.3 117 306.3 45.1 295 4818 6.1 406 2.1 1146 5.40 N N 0.00 45.27 3.22 711 | 511 0.0 17.9 39.86 38.1 518 | 512
12:00 PR igas 621 576 15866 1607.8 15483 15614 15732 1380:4 1363:8 13763 13773 13767 0,76 6804 134.1 .24 453:8 929 120 3128 453 299 4929 6.2 4138 23 1156 5:52 N M Q.00 4593 3.40 St St 0.0 72 39.7% 381 5:34 516
12:15PM 22.57 62.1 5.77 1575.6 1573.3 | 15542 | 1583.6 1570.9 1380.3 | 13682 | 13747 | 13720 1373.3 -0.04 6753 1326 0.83 456.6 87.8 11.4 294.5 44.7 283 466.7 5.8 40.3 2.1 1152 5.51 N N 0.00 45.08 3.28 67.5 | 510 0.0 18.6 38.47 38.2 550 | 5.26
1230 PR 2244 623 540 15886 15775 15726 16166 1587:8 13779 13651 1369:3 13603 13681 042 6763 1345 Q.78 4366 880 A 2966 449 293 4702 5.8 406 21 1157 5.57 N M Q.00 4589 322 760 St 0.0 738 3951 382 557 544
12:45 PM 22.45 62.3 5.45 1602.3 1631.4 | 1560.8 | 1568.5 1585.4 1367.4 | 13589 | 13652 | 13726 1366.8 0.56 6605 134.4 0.81 456.3 89.2 116 302.0 45.0 289 476.7 6.2 41.1 2.1 115.8 5.46 N N 0.00 46.66 3.23 739 | 511 0.0 17.0 38.63 38.1 548 | 547
100 PM 21.08 622 6.26 15746 15766 15501 15851 15708 13711 1362:5 1632.8 13558 13630 0:30 6543 1358 Q.90 454.5 883 ire 300:9 450 295 475:% 61 408 22 1157 5:50 N M Q.00 4594 326 728 St 0.0 87 3887 382 546 545
1:15 PM 22.06 62.3 5.11 1588.3 1575.4 | 15736 | 16219 1589.5 13652 | 13534 | 1359.0 | 13555 1358.4 -0.43 6759 133.8 0.86 458.2 88.6 116 300.0 44.9 29.4 474.4 6.0 419 2.2 115.4 5.52 N N 0.00 45.66 3.22 706 | 511 0.0 18.0 40.05 38.1 543 | 539
L:30PM 216l 618 5,45 16029 1624.3 15518 15667 15814 13582 13515 13572 13599 13563 0,96 612 1367 0,93 454.9 859 i3 289.0 447 304 4613 61 4Lt 22 1158 5.38 N M Q.00 4676 327 7L2 St 0.0 77 3926 381 538 536
1:45 PM 21.82 62.1 5.16 1589.4 1561.0 | 1579.1 | 16312 1590.2 1358.4 | 13549 | 13568 | 1353.1 1356.4 1.26 6654 137.1 0.90 459.8 87.6 115 295.5 44.9 29.2 468.7 6.0 42.1 2.2 1156 5.40 N N 0.00 45.59 3.27 67.9 | 510 0.0 17.8 39.19 38.0 528 | 530
2:00 PM 22.60 618 5,29 15960 16339 1542:1 15547 1577:3 1362.0 13512 13584 13611 13580 0:16 €701 1360 .24 456:1 87.8 ira 296:2 448 292 469:5 8.0 414 22 1156 5.36 N M Q.00 4570 332 704 St 0.0 Bl 3959 378 5.04 514
2:15PM 23.22 619 5.21 1585.2 15701 | 15614 | 1600.1 1581.3 1367.9 | 1357.3 | 13629 | 1364.1 1363.3 0.33 6742 136.1 0.78 453.7 85.6 11.2 290.7 44.7 299 462.1 6.2 45 2.2 116.1 5.60 N N 0.00 45.99 3.38 753 | 511 0.0 18.0 40.01 37.9 480 | 487

Sludge Gallons Tot. Start: 11085.2¢Sludge Tons tot. Start: 21.208Diesel Tot. (Kgal) Start:  251.05§Natural Gas Tot. Start: 25415.5

Sludge Gallons Tot. Stop: 14419.8§Sludge Tons tot. Stop: 27.178Diesel Tot. (Kgal) Stop:  251.05§Natural Gas Tot. Stop: 25422.48

Total 3334.5§Tctal 5.978Diesel Fuel Fed (gal) 0.00§Natural Gas Fed (KSCF) 6.9

Gal/hr 1081.58Tons/Hr 1.94

Tons/Day 46.47,
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Start Time:
Test 3 Stop Time:

2:50 PM 22,01 62.0 6.24 1570.0 1579.0 | 15423 | 15621 1561.3 1372.8 | 13646 | 13718 | 1370.7 1370.3 1.30 6735 1349 0.81 4526 83.5 11.0 284.6 4.6 293 453.5 5.9 4.3 2.2 1142 5.54 N N 0.00 45.83 3.40 69.7 | 51.1 0.0 18.1 38.36 37.8 431 | 434
205 PM 2072 62 5321 15985 16273 [iisdog Fiiserg 15854 13744 Fii3e22 Fiis7il §iisess 1369.0 031 6702 1366 D89 455 862 i3 2908 a8 294 4674 60 4 23 1168 531 N N .00 4581 318 666 | 811 0.0 184 3882 173 ais | 414
3:20 PM 21.53 62.1 5.31 1581.1 1575.8 | 15621 | 16105 1583.1 13753 | 1366.2 | 13701 | 13682 1370.0 0.21 6691 136.1 0.83 4583 87.9 116 300.5 45.0 29.3 474.2 6.1 46 2.1 116.0 5.33 N N 0.00 46.61 3.42 65.1 | 5.1 0.0 18.7 37.95 37.9 402 | 401
335 PM 2284 62 451 15752 16252 [iisdes |iisd1s 15722 13772 Fiisee7 §iis7a1 §iis7e3 13737 220 6670 1360 D87 2604 872 114 296.4 a9 281 4680 62 a7 21 1163 527 N N .00 4549 322 696 | 811 0.0 176 3779 175 409 | 395
3:50 PM 23.52 62.0 4.51 1591.4 1582.0 | 15745 | 1621.0 15916 1376.2 | 1367.5 | 13704 | 1370.3 13711 1.20 6560 137.0 0.86 461.5 89.0 115 301.2 45.0 295 476.2 5.9 419 2.1 116.2 5.46 N N 0.00 46.04 3.31 759 | 512 0.0 18.7 38.80 37.4 428 | 392
405 PM 2388 620 539 15811 16026 |iissa0 Fiiser2 15724 13794 § 13687 | 13724 | 13756 13740 136 6697 1352 Digsg 4531 817 108 2816 446 293 aug6 5.8 415 23 1156 544 N N .00 4591 328 a2 sia 0.0 182 3837 174 545 | 378
4:20 PM 23.97 62.0 5.49 1573.3 1594.1 | 1547.7 | 1563.7 1568.1 13782 | 1367.5 | 13734 | 1373.1 1373.0 0.14 6673 137.5 0.88 454.0 85.2 11.2 289.7 44.7 296 460.4 6.0 412 2.1 116.8 5.55 N N 0.00 45.83 3.26 76.0 | 511 0.0 18.4 37.94 37.5 577 | 3.69
435 PM 2442 613 592 15624 157g5 [iis3sg |iissaa 15743 13713 [i36a4 13694 | 13657 13678 a1 6720 135.7 D8z 4558 B4 1o 2870 446 297 456.5 5.9 a1 21 1163 565 N N .00 4512 323 859 | sto 0.0 17.0 3823 78 682 | 358
4:50 PM 23.81 619 6.10 1552.7 1564.2 | 15306 | 1549.7 15483 1370.0 | 13614 | 13648 | 1366.7 1365.1 -0.18 6750 136.1 0.81 4516 86.0 1.3 2905 4.8 29.8 462.4 6.0 40.4 2.1 116.0 5.68 N N 0.00 45.72 3.25 €3.4 | 511 0.0 16.8 36.21 37.9 6.82 | 3.48
5105 PM 2394 613 6:57 15425 15546 Fiisana Fiisaes 15387 13634 | 13504 | 13577 | i3580 13575 0.39 6690 1371 D83 458 852 i 2881 a7 293 4585 61 405 18 116.0 574 N N .00 4539 328 g5 | 81 0.0 178 3762 173 684 | 355
5:20 PM 23.57 619 5.69 1560.6 1578.1 | 1531.0 | 15450 15526 13651 | 13457 | 13503 | 13524 1351.3 0.26 6723 136.7 0.88 457.5 86.8 114 295.2 4.8 29.8 468.1 5.9 419 2.1 116.1 5.47 N N 0.00 45.24 3.27 742 | 511 0.0 17.8 36.95 38.0 6.79 | 3.67
535 PM 2354 618 591 15659 15921 Fiisaoe Fiisaio 155456 13480 13380 §i13357 | 13482 13439 613 6741 1364 D85 4508 871 114 2937 a8 292 466.2 60 40 23 1166 553 N N .00 45,96 327 756 sia 0.0 189 3836 173 679 | 381
5:50 PM 23.82 61.8 4.04 1595.1 1612.7 | 1561.3 | 15916 1588.7 1367.2 | 1357.6 | 13650 | 1364.2 1363.8 -0.10 6646 1366 0.93 459.4 85.1 11.2 289.2 44.7 29.2 459.4 6.1 51.7 2.1 116.1 5.31 N N 0.00 45.60 3.21 73.4 | 511 0.0 19.5 37.43 37.7 6.79 | 381
Sludge Gallons Tot. Start: 14966.1§Sludge Tons tot. Start: 28.17§Diesel Tot. (Kgal) Start:  251.05§Natural Gas Tot. Start: 25423.5
Sludge Gallons Tot. Stop: 18362.6§Sludge Tons tot. Stop: 34.068Diesel Tot. (Kgal) Stop:  251.06§Natural Gas Tot. Stop: 25432.6
Total 3396.5§Total 5.898Diesel Fuel Fed (gal) 10.00gNatural Gas Fed {KSCF) 9.1
Gal/hr 1089.8§Tons/Hr 1.89
Tons/Day 45.36
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May 15,2020 APPENDIX 2

Ms. Tania Taff

Air Management Engineer

Division of Environmental Management
Wisconsin Department of Natural Resources
2984 Shawano Avenue

Green Bay, W1 54313-6727

cc: Mr. Andy Seeber, WDNR - Air Management

STACK TEST REPORT

Source: Green Bay Metropolitan Sewerage District (FID No. 405004600)
2231 N. Quincy Street, Green Bay, Wisconsin 54302

Test:  Visible Emissions Testing of Fluidized Bed Incinerator (Process 108)

Source Contact: Ms. Julie Maas, Environmental Compliance Specialist, (920) 438-1045
Test Date: March 18, 2020
Executive Summary

On March 18, 2020, Green Bay Metropolitan Sewerage District (GBMSD) personnel completed air
emissions testing for visible emissions on a fluidized bed incinerator. The purpose of the testing was to
demonstrate compliance with the emission limit set forth in Wisconsin Department of Natural
Resources (WDNR) Air Pollution Control Construction Permit No. 14-JJW-051-R1 (FID 405004600).
Testing was done while the unit combusted sewage sludge. Visible emissions from the incinerator
were zero percent opacity and in compliance with the permit limit.

Green Bay Metropolitan Sewerage District
2231 North Quincy Street | Green Bay, W 54302 | Phone (920) 432-4893 | Fax (920) 432-4302 | www.newwater.us
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GBMSD 108 Visible Emissions Test Report
May 15, 2020
Page 2 of 4

1.0 GENERAL

On March 18, 2020, GBMSD personnel completed air emissions testing for visible emissions on a fluid
bed incinerator. The purpose of the testing was to demonstrate compliance with the emission limit set
forth in Wisconsin Department of Natural Resources (WDNR) Air Pollution Control Construction Permit
No. 14-JUJW-051 (FID 405004600). Testing was done in conjunction with emissions testing for
particulate matter while the unit combusted sewage sludge. Visible emissions from the incinerator
were in compliance with the permit limit. Visible emissions testing was completed as part of GBMSD's
annual emissions testing for particulate matter, sulfur dioxide, nitrogen oxides, hydrogen chloride,
dioxins and furans, mercury, cadmium, and lead. Emissions of beryllium were also tested. Emissions
testing for all pollutants other than visible emissions was conducted by Advanced Industrial Resources,
Inc., and reported under separate cover.

Mr. Kevin Johnson of GBMSD performed the field observations. Ms. Tania Taff of the WDNR -
Northeast Region — Green Bay and Mr. Andy Seeber of the WDNR Bureau of Air Management in
Madison reviewed the test notice and proposed protocol.

2.0 RESULTS

Testing to determine visible emissions was performed using EPA Method 9. Field observation records
and testing conditions are included in Appendix A. Three test runs were conducted. Each test
consisted of sixty minutes of observation time. No visible emissions above zero percent were
observed.

The visible emission results can be summarized as follows:

Operation Tested Observation Average Opacity
Period Duration (%)
(minutes:seconds)
Fluidized Bed Incinerator 60:00 0
(108) 60:00 0
60:00 0
Average 0
Permit Limit - 20%

3.0 TEST METHODS
Visible emissions were determined using EPA Method 9.
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GBMSD 108 Visible Emissions Test Report
May 15, 2020
Page 3 of 4

Please contact me by phone at (920) 438-1045 or email at jmaas@newwater.us with any questions or
concerns you have regarding this report.

SIGNED:
GREEN BAY METROPOLITAN
SEWERAGE DISTRICT
N
g
Julie Maas

Environmental Compliance Specialist
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APPENDIX A

FIELD OBSERVATION RECORDS

ED_012958_00010534-00240



METHOD 9 - VISUAL DETERMINATION OF THE OPACITY OF EMISSIONS FROM STATIONARY
SOURCES - RECORDS

Figure 9-1. Record of visual determination of opacity.

Company Green Bay Metropolitan Sewerage District
Location 2231 N. Quincy St., Green Bay, WI 54302
TestNo. |
Date Blislror0
Type of Facility Municipal wastewater treatment plant
Control Devices N/A
Hours of Observation |
Observer Kevin Johnson
Observer Certification Date /& / i ’;" /Y Observer Affiliation GBMSD
Points of Emissions 108 ’ ' Height of Discharge Point 136 feet
Initial Final
CLOCK TIME 5o id B TR
OBSERVATION LOCATION I PECICE VT S NCVE Gt oirod kel
Distance to Discharge jo¢ & A e Y Aed S
Direction from Discharge <o eis SevoF e b &
Height of Observation Point Grovrd oved bog ok bov €
ACKGROUND DESCRIPTI = s
(BVegetatiROiléky, etc,) o S Ky S K )
WEATHER CONDITIONS
Wind Direction St i TR e
Wind Speed {5 i 5
Ambient Temperature 7 7 e ©
SKY CONDITIONS (clear, overcast, % [ < O Aeud S
Yclouds, etc.) joo CQoves | 00 Te
PLUME DESCRIPTION
Color
Distance Visible
OTHER INFORMATION
SUMMARY OF AVERAGE OPACITY
L Time Opacity
Set Number Start - End Sum Average
1 bo - 125 3 & -
Readings ranged from ' to % opacity.
The source was/was not in compliance with at the time evaluation was made,
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Diagram Lh From NSPS Method 9:
2. PROCEDURES

The observer qualified in
accordance with Section 3
of this method shall use
the following procedures
for visually determining
the opacity of emissions.

= 2.1 Fosition, The

(__j qualified observer shall

o ) stand at & distance
o> ,‘>~q{w‘§i- ;\f sufficient t© provide a
51 clear view of the

/ ] emissions with the sun

oriented in the 140° sector
Ve to his back. Consistent
with  maintaining  the
above requirement, the
observer shall, as much as

£ e possible,  make  his

ol R A 5 t fi
d 3 s observations  from  a
; et gy position such that his line
M Y of vision is approximately -
Gt };: perpendicular  to the

plume  direction  and,
when observing opacity of emissions from rectangular outlets {e.g., roof monitors, open baghouses, noncircular stacks),
approximately perpendicular to the longer axis of the outlet, The observer's line of sight should not include more than one
plume at a time when multiple stacks are involved, and In any case the observer should make his observations with his line
of sight perpendicular to the longer axis of such a set of multiple stacks (e.g., stub stacks on baghouses).

2.2 Field Records, The observer shall record the name of the plant, emission location, facility type, observer's name and
affiliation, and the date on g field data sheef (Figure 9-1). The time, estimated distance to the emission location,
approximate wind direction, estimated wind speed, description of the sky condition {presence and color of clonds), and
plume background are recorded on a field data sheet at the time opacity readings are initiated and completed.

2.3 Observations, Opacity observations shall be made at the point of greatest opacity in that portion of the plume where
condensed water vapor is not present. The observer shall not look continuously at the plume but instead shall cbserve the
plume momentarify at 15-second intervals.

2.3.1 Attached Steam Plumes. When condensed water vapor is present within the plume as it emerges from the emission
outlet, opacity observations shall be made beyond the point in the plume at which condensed water vapor is no longer
visible. The observer shall record the approximate distance from the emission outlet to the point in the plume at which the
observations are made.

2.32 Detached Steam Plume. When water vapor in the plume condenses and becomes visible at a distinet distance from
the emission outlet, the opacity of emissions should be evaluated at the emission ountlet prior to the condensation of water
vapor and the formation of the steam plume.

2.4 Recording Observations. Dpacity observations shall be recorded to the nearest 5 percent at 1 5-second intervals on an
observational record sheet. (See Figure 9-2 for an example.) A minimum of 24 observations shall be recorded. Each
momentary ohservation recorded shall be deemed 1o represent the average opacity of emissions for a 15-second period.

2.5 Dmata Reduction, Opacity shall be determined as an average of 24 consecutive observations recorded at 15-second
intervals. Divide the observations recorded on the record sheet into sets of 24 consecutive observations. A set is composed
of any 24 consecutive observations. Sets need not be consecutive in time and in no case shall two sets overlap, Por each
set of 24 ohservations, calculate the average by summing the opacity of the 24 observations and dividing this sum by 24, if
an applicable standard specifies an averaging time requiring more than 24 observations, caloulate the average for all
observations made during the specified time period, Record the average opacity on a record sheet. (See Figure 8-1 for an
example.}
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Company Green Bay Metmpolimn Sewerage District Observer Kevin Johnson

Location 2231 N, Quincy Street, Green Bay WI

Figure 9-2. Observation record.

Type facility POTW

Test Number Point of emissions _Fluid Bed Incinerator S08
Seconds Steam Plume Comments
(check if applicable)
Hr | Min 0 15 30 45 Attached Detached
Hoe | 0 OO | oo
1 O < [ )
2 Ol | oo
3 I e - £
4 C Ol ol &
3 o | O L G|
6 <o ') < o
7 & ol U@
8 ey | GG @
g Iy C & &)
10 ¢ o L0 |0
1 & o e s
12 & o & £
13 o & PR
14 £ O o
15 o Lo o &
16 ") <4 O [
17 e ¢ s
18 O C &
19 e - o
20 o Lo ¢ | o
21 & o Q C
22 e o & O
23 & £ o ¢
24 ¢ | o ol O
25 - ) O O
26 O & £ O
27 ¢ ¢ O3 &
28 ¢ 04 & e
29 S Oy ) {3
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Figure 9-2. Observation record.

Company _Green Bay Metropolitan Sewerage District Observer Kevin Johnson

Location 2231 N, Quincy Street, Green Bay W1

Page m of

Type facility POTW

Test Number | Point of emissions _Fluid Bed Incinerator S08
Seconds Steam Plume Comments
{checl if applicable)
Hr Min 0 15 30 45 Attached Detached
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METHOD 9 - VISUAL DETERMINATION OF THE OPACITY OF EMISSIONS FROM STATIONARY
SOURCES - RECORDS

Figure 9-1. Record of visnal determination of opacity.

Company Green Bay Metropolitan Sewerage District

Location 2231 N. Quincy St., Green Bay, W1 54302

TestNo. 2

Date 3 1% |ao2o

Type of Facility Municipal wastewater treatment plant

Control Devices N/A

Hours of Observation |

Observer Kevin Johnson

Observer Affiliation GBMSD

Observer Cestification Date /@ /é‘-f /, i
Points of Emissions 108 o

Height of Discharge Point 130 feet

. Initial Final
CLOCK TIME 1315 T41%
OBSERVATION LOCATION (o toumd hevel Lo fovmd Leve L

Distance to Discharge 10 yard & 16 yard S
Direction from Discharge 5outheas + Sewotheast
Height of Observation Point Cofoome kevel | eround beve )
BACKGROUND DESCRIPTION S i
{Vegetation, Sky, etc.) ) K ) S \!
WEATHER CONDITIONS
Wind Direction SouvtH SOt
Wind Speed lo-177 fl—-177
Ambient Temperature i 2 b T
T 3 o ” o)
dhclowd et j000 Hovd s 190 % Qovd 5
PLUME DESCRIPTION
Color
Distance Visible
OTHER INFORMATION
SUMMARY OF AVERAGE OPACITY
Time Opacity
Set Number Start — End Sum Average
12y 5-1H1% o &)

The source was/was not in compliance with

at the time evaluation was made,
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Diaoram From NSPS Method 9:
&t w 2. PROCEDURES

The observer qualified in
accardance with Section 3
of this method shall use
the following procedures
for visually determining
the opacity of emissions.

’\ 2.1 Pasition. The
C/ qualified observer shall
stand  at a  distance
o s
S SRS

5\} sufficient to provide a
’ clear view of the

N emissions with the sun
j//? oriented in the 140° sector
to his back. Consistent

;é\rj O with  maintaining  the

,k_ " above requirement, the
S O BSeUTA (‘d“, observer shall, as much as
jQ @1 N possible,  make  his

ohservations from a
position such that his line
of vision is approximately
= perpendicular  to the
1= plume  direction  and,
when observing opacity of emissions from rectangular outlets {e.g., roof monitors, open baghouses, noncircular stacks),
approximately perpendicular to the longer axis of the outlet. The observer's line of sight should not include more than one
plume at a time when multiple stacks are involved, and in any case the observer should make his observations with his line
of sight perpendicular to the longer axis of such a set of multiple stacks {e.g., stub stacks on baghouses).

2.2 Field Records. The observer shall record the name of the plant, emission location, facility type, observer's name and
affiliation, and the date on a field data sheet (Figure 9-1). The time, estimated distance to the emission location,
approximate wind direction, estimated wind speed, deéscription of the sky condition {presence and color of clouds), and
plume background are recorded on a fleld data sheer at the time opacity readings are initiated and completed.

2.3 Observations. Opacity observations shall be made at the point of greatest opacity in that portion of the plume where
condensed water vapor is not present. The observer shall not look continuously at the plume but instead shall observe the '
plume momentarily at 15-second intervals.

2.3.1 Attached Steam Plaumes. When condensed water vapor is present within the plume as it emerges from the emission
outlet, opacity observations shall be made beyond the point in the plume at which condensed water vapor is no longer
visible. The observer shall record the approximate distance from the emission outlet to the point in the plume at which the
observations are made.

2.3.2 Detached Steam Plume. When water vapor in the plume condenses and becomes visible at a distinct distance from
the emission outlet, the opacity of emissions should be evaluated at the emission outlet prior o the condensation of water
vapor ang the formation of the steam plume.

2.4 Recording Observations. Opacity observations shall be recorded to the nearest 5 percent at 15-second intervals on an
observational record sheet. {See Figure 9-2 for an example.y A minimum of 24 observations shall be recorded. Each
mormentary observation recorded shall be deemed to represent the average opacity of emissions for a 15-second period.

2.5 Data Reduction. Opacity shall be determined as an average of 24 consecutive observations recorded at 15-second
intervals. Divide the observations recorded on the record sheet into sets of 24 consecutive observations, A set is composed
of any 24 consecutive observations. Sets need not be consecutive in time and in no case shall two sets overlap, For each
set of 24 abservations, caleulate the average by summing the opacity of the 24 observations and dividing this sum by 24, If
an applicable standard specifies an averaging time requiring more than 24 observations, calculate the average for all
observations made during the specified fime period, Record the average opacity on a record sheet. (See Figure 9-1 foran
example.)
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Company _Green Bay Metropolitan Sewerage District Observer Kevin Johnson

Location 2231 N. Quincy Street, Green Bay W1

Figure 9-2. Observation record.

Type facility POTW

Test Number Point of emissions _Fluid Bed Incinerator S08
Seconds Steam Plume Comments
(check if applicable)
Hr Min ( 15 30 45 Attached Detached
1315 |0 ©lo 12 | o
1 o o © <
2 & O Q | O
3 (&) oo .
4 o o O O
5 & & « &
6 O o) o )
7 O 4 o -
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13 o o o O
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15 Yt o & O
16 & 20 o o
17 I o o O
18 Q o - 4]
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20 & o o )
21 oo & o &
22 o o O O
23 o G I I s
24 o <o ) &
25 oo | o o
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Figure 9-2. Observation record.

Company Green Bay Metropolitan Sewerage District Observer Kevin Johnson

Location 2231 N. Quincy Street, Green Bay WI Type facility POTW

Test Number R Point of emissions _Fluid Bed Incinerator S08

Seconds Steam Plume Comments
{check if applicable)
Attached Detached

Hr Min
30
31
3z
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34
35
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37
38
38
40
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44
45
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METHOD 9 - VISUAL DETERMINATION GF THE OPACITY OF EMISSIONS FROM STATIONARY
SOURCES - RECORDS

Figure 9-1. Record of visual determination of opacity.

Company Green Bay Metropolitan Sewerage District

Location 2231 N. Quincy 8t., Green Bay, WI 54302

Test No. %

Date 2 J % l2c0

Type of Facility Municipal wastewater treatment plant

Centrol Devices N/A

Hours of Observation i

Observer Kevin Johnson

Observer Certification Date /o / & f 15

Observer Affiliation GBMSD

Points of Emissions 108

Height of Discharge Point 130 feet

Initial Final

CLOCK TIME J95 0 {55
OBSERVATION LOCATION N ,.;,g, i b Fo¢ oo met eve )

Distance to Discharge 3 ,3 R L TN PR sior o 5

Direction from Discharge SeuTh eest ng s ¢ 57

Height of Observation Point v ourd Lawe\ | Gioind ave
BACKGROUND DESCRIPTION P < )g’; .
(Vegetation, Sky, etc.) o :}/M{ Y
WEATHER CONDITIONS

Wind Direction BTN Ly s

Wind Speed i)Y J b =i %

Ambient Temperature &f i i Lef '
SKY CONDITIONS (clear, overcast, P st S YR i
Yeclouds, etc.) ( fow iw: <L j:/& JOC % o o
PLUME DESCRIPTION »

Color

Distance Visible

OTHER INFORMATION

SUMMARY OF AVERAGE OPACITY

Set Nummb Time Opacity
et Number ;
Start — End Sum Average
[H.90 1554 @ &
Readings ranged from ¢ to > % opacity.
The source was/was not in compliance with at the time evaluation was made.
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Diagran‘l i}w From NSPS Method 9:
2. PROCEDURES
The observer qualified in
accordance with Section 3
of this method shall use
the following procedures
for vismally determining
the opacity of emissions.
.1 Position. The
qualified observer shall
stand at @ distance
sufficient to provide a
clear view of the
‘ ) | emissions with the sun
o, Lij i oriented in the 140° sector
7 e to his back. Consistent
with  maintaining  the
above requirement, the
observer shall, as much as
possible, make  his
observations  from &
position such that his line
of vision is approximately
} ot perpendicular  fo  the
s plume  direction  and,
when observing opacity of emissions from rectangular owtlets {(e.g., roof monitors, open baghouses, noncircular stacks),
approximately perpendicular to the longer axis of the outlet. The observer's line of sight should not include more than ons
plume at a time when multiple stacks are involved, and in any case the observer should make his observations with his line
of sight perpendicular to the longer axis of such a set of multiple stacks (e.g., stub stacks on baghouses).
2.2 Field Records. The observer shall record the name of the plant, emission location, facility type, observer's name and
affiliation, and the dafe on a field data sheet (Figure 9-1). The time, estimated distance fo the emission location,
approximate wind direction, estimated wind speed, description of the sky conditon (presence and color of clouds), and
plume background are recorded on a field data sheet at the time opacity readings are initiated and completed.
2.3 Observations. Opacity observations shall be made at the point of greatest opacity in that portion of the plme where
condensed water vapor is not present. The observer shall not look continuously at the plhume but instead shall ubserve the
plume momentarily at 15-second intervals.
2.3.1 Attached Steam Plumes. When condensed water vapor is present within the plume as it emerges from the emission
autlet, opacity observations shall be made beyond the point in the plume at which condensed water vapor is no longer
visible. The observer shall record the approximate distance from the emission outlet to the point in the plume at which the
observations are made.
2.3.2 Detached Steam Plume. When water vapor in the plume condenses and becomes visible at a distinet distance from
the emission outlet, the opacity of emissions should be evaluated at the emission outlet prior to the condensation of water
vapor and the formation of the steam plume.
2.4 Recording Observations. Opacity observations shall be recorded to the nearest 5 percent at 15-second intervals an an
observational record sheet. (See Figure 9-2 for an example) A minimum of 24 observations shall be recorded. Each
momentary observation recorded shall be deemed to represent the average opacity of emissions for a 15-second period.
2.5 Data Reduction. Opacity shall be determined as an average of 24 consecutive observations recorded at 15-second
intervals. Divide the observations recorded on the record sheet into sets of 24 consecutive observations. A set is composed
of any 24 consecutive observations. Sets need not be consecutive in thme and in no case shall two sets overlap. For each
set of 24 ohservations, calculate the average by summing the opacity of the 24 observations and dividing this sum by 24. If
an applicable standard specifies an averaging time requiring miore than 24 observations, calculate the average for all
observations made during the specified time period. Record the average opacity on a record shest, (See Figurs 9-1 for an
example.)
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Figure 9-2. Observation record.

Company _Green Bay Metropolitan Sewerage District Observer Kevin Johnson

Location 2231 N. Quingcy Street, Green Bay WI

Test Number o

Type facility POTW

Point of emissions _Fluid Bed Incinerator S08

Seconds Steam Plume Comments
(check if applicable)
He Min 0 15 30 45 Attached Detached
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Company Green Bay Metropolitan Sewerage District  Observer Kevin Johnson

Location 2231 N, Quincy Street, Green Bay Wl

3

Figure 9-2. Observation record.

Test Number
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